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1. INT RODUCTION

The Space Data Analysis Laboratory of Boston College has been contracted

by the Analysis and Simulation Branch (SIJA) of the Air Forc e Geophysics
Laboratory (AFGL) to develop data processing systems and computer software

necessary to reduce and analyze data from satellites S3-l , S3-2 and S3-3.

During this contracting period , the prime effort involved with S3-1

was that of develop ing geophysical unit data bases for ion density gauges,
mass spectrometers and accelerometers which , once created , can be used in
the creation of a unified history file.

The data processing system created for vehicle S3-l was modified for

adaptation to S3—2. Overall data flow was defined in a manner analogous to

S3-l but satellite operational procedures required system modifications in

several areas. Data processing routines were developed for mass spectrom-

eters , ion dens ity gauges , accelerometers , fluxgate magnetometers and

electrostatic analyzers. For certain probes, preprocessing routines were

required and these were developed as necessary.

For satellite S3-3, a data processing system was adapted from the S3-2

system. The requirements for this spacecraft consisted of the creation of

raw data bases for two AFGL probes and the development of computer files

containing magnetic field and ephemeris parameters and attitude determina-

tion coeffic ients.

— 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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2.0 SPACECRAFT OPERATIONS AND SATELLITE TELEMETRY

Data was acquired from all three S3 payloads in both real time and

tape recorder mode .

For v e h i c l e  S3- 1 , the pr ime opera t ional  mode was tha t  of the tape

recorded perigee pass, al though selected orbi ts  were designated for real t ime

or full orbit acquisitions. Data was acquired for t h i s  v e h i c l e  for approxi-

mately 2600 orbits.

Operational modes for the S3-2 spacecraft were more complicated than

for S3— l due to the diversity of probes aboard the vehicle. Data acquired

from individual orbits was defined as group I (primarily hi gh altitude

measurements), group II (mainly used for perigee acquisitions) and shared

(from which data was acquired from both group I and group I I ) . The prime

data acquired from these operations is from tape recorder playback , al though

real time data is also taken .

The S3-3 satellite obtains data over a longer orbital period than either

of the other vehicles. The prime data is tape recorded aboard the spacecraft

and played back over ground receiving stations, although , for selected

orbits , a significant amount of real time data is available.

Telemetry transmissions for all three satellites were identical.

The satellite pulse code modulat ion (PCN) data was telemetered to

Satellite Control Facility (SCF)~ remote tracking stations by Bi-O- L modula-

tion of the carrier. The PCM data was transmitted at two data rates. Rea l

t ime data was telemetered at 16 , 384 bits per second (bps) while tape

recorder playbacks occurred at 131 ,072 bps. Thus , the tape recorder play-

back to real tine transmittal ratio was 8 to 1. Tape recorded data was
transmitted in the reverse order from the real time acquisitions.

The satellite PCM system consisted of a 128 word main frame . Each data

word was composed of eight bits and thus each main frame consisted of 1024

bits. Main frame data was readout at a rate of 16 frames per second .

Selected words within each main frame were designated for sub-corn (SC)

readouts. Similarly, selected sub-corn words were desi gned for sub-sub-corn

(SSC) readouts.  Each sub-corn and sub-sub -corn frame was 16 words in length.

Thus , a master frdni e (one readout from each desi gnation ) occurred over 256

m a i n  fra mes (16 seconds).

1
Sat ellitr Contro l Facilit y , Su n n y v a l c , C a l i f orn i a
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The processor provided an analog -to-di g ital converter which produced

the e ight  bi t  digital values for all analog measurements , providing an

accu racy of ± .2% ± 1/2 LSB. Included in this figure are all error contri-

butions from the processor input , at sampling time , to the processor output .

The vol tage range for encoding was 0 to 5.12 VDC .

The PCM processor generated the satellite time word (STW). The STW

consisted of 28 bits and al lowed for an accumulation through 194 days. The

four least significant bits of the STW served as a subcom identifier while
least significant bits 5 through 8 identified the sub-subcom frame . The

synchronization pattern was contained in main frame words 126, 127 and 128.

3.0 S3 DATA PROCESSING SYSTEMS (DPS)

Data processing systems were developed for the S3 satellites in order

to produce geophysica l unit data bases for the requisite probes. The data

bases contain engineering unit measurements from the individual experiments

and each measurement has various ephemeris , magnetic and model parameters

associated with it.

In this chapter , the DPS is described in order that the various program

interfaces may be understood . The flow of data is depicted from acquisition
through to the final data base creations in Figures 1 and 2.

The DPS may be most simply described if it is considered in two phases.
In phase I , all files to be input into the individual experiment data

processing routines are created . These files consist of the raw experiment
data files , magnetic parameter and ephemeris files , atmospheric model files

and files containing the coefficients to be used in determining vehicle

attitude ~arameters. In phase II , the individua l experiment processing

routines are executed and geophysical unit data bases for each spacecraft

revolution are created . In addition to these geophysical unit data bases ,

a unified history file conta ining reduced data from all probes is to be

created . Through history file usage , reduced geophysical unit correlations
may be made for all probes which are simultaneously studying the same

atmospheric phenomena .

a- 
0 0  -~~~~~- —



U L~—

1 - I

9
(J

_
J -,

~ z -~ — -~ -~— — — ~_

=0cx~ I

“

~~~~~~~~~~~~~~ 

I 

- -- - - -
~~

-
~~~

-
-
--

~~~~~~~~





0 

—-

~~~~~

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

3.1 Phase I of DPS

Satell ite telemetry data is transmitted from the spacecraft to SCF

remote tracking stations (RTS) where the transmitted signals are recorded

on tape . A log of all tape recorded orbits is kept by SCF and this log is

available to AFGL. A card image file of this SCF log, called the Orbit!

GMT file , was created . This file contains the orbit number , date and start

and stop times of each tape recorder orbit. For S3-l and Group II opera-

tions for S3-2 , prime data occurred for the AFGL probes in the perigee

region of each orbit but satellite turn-on normally occurred prior to, and

extending beyond, the perigee region . In order to determine the areas of 
—

each pass containing the prime data , a computer routine was written to

input the orbit/GMT file and to interrogate ephemeris files . Outputs from

the per igee selector routine are stored in a file which can be displayed ,

but which is also used as input to routines written to construct the experi-

ment raw data files and their associated model and magnetic parameter files .

Utilization of this technique aids in minimizing data storage .

PCM data received and recorded at the SCF RTS is sent to the Space and
Missile Test Center (SAMTEC)1 for d igit iza tion and storage of the telemetered

signal onto 9 track tape. The file name used by SANTEC for this digital

data is the Standard Telemetry Format (STF). The STF was defined and agreed

upon at meetings involving AFGL representatives and SANTEC and spacecraft

personnel. File structure of the STF is complex in nature . The file con- —

sists of a file descriptor record (FDR), data index records (DIR), data

index continuation records (DIC), da ta records (DR) , end of data records

(ED) ano end of real records (ER). The FDR contains parameters related

to the particul ar orbit on the STF tape such as analog tape number , date
of orbit and date of digitization . DIR and DIC records exist for the

purpose of defining word locations within DR’s for both clock correlation
factors and all word designations from the telemetry data. Data records
for the telemetry data always begin with sub-corn frame 1, but the f i rs t  data
frame on each STF tape is random relative to the sub sub-corn frame . Sync

and spare words are deleted in the digitization process. Thus, in genera l ,

the DIR and DIC information will not be consistent from one STF tape to

another. The ED records signal the end of information for the time

‘Space and Missile Test Center , Va ndenber g , AFB , Califoraia
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correlation and telemetry information for each STF tape . ER is the signal
for end of reel operations . One set of data products received at AFGL/SUA

- - for each orbit processed through the SAMTEC digitization system is the STF

tape and its associated scan listing. The scan listing contains orbit

number, start and stop times of the dig itized signal and satellite t ime
words (STW ) at which digital dropout occurred.

STF files were created for all three vehicles and the file structure ,

as def ined above , allows for a generalized approach to the di gitization

process.

UEQ Routine

Upon rece ipt of the STF and scan listing at SUA , the tape is logged

in and the scan sheet filed for easy reference . In order to create user

raw data files for each experiment , a computer routine named the unpack!

edit/quality check ( IJEQ) routine was written. This routine uses as input

the STF tape and pertinent information from the perigee file , if app l icable ,

such as the prime data area . Perigee file usage is required for S3-l and

S3-2. The UEQ then extracts all necessary informat ion from the FDR , DIR
and DIC; unpacks data records according to DIR and DIC specifications ;

quality checks time code information and sub-corn frame numbers ; determines

occurrences of signa l loss ;  ed i t s  out bad data frames~ ca lcu la tes  GMT from
the  STh in f o r m a t i o n ; pC~ forms ‘er ~~ e~ of severa l de s igna t i ons  as necessary ;
and creates a raw data file for each experiment in a format which optimizes

data storage and retrieval. Permanent storage of output  f i l e s  is , of
necessity, accomplished through the use of off-line devices .

Versions of the UEQ routine are unique for each of the three vehicles .

The versions are necessitated by the vary ing processing requirements for

the three vehicles , the number of f i l e s  to be c reated and the necessi ty
to optimize storage allocations.

Tracking data is received at AFCL / SI JA and t h i s  data i s  i nput to the
S[JA ephemeris routines and coverage lor each one month period (in 60 second

increments) is gonera ’.~~ on an output  f i l e .  Ep hemeris  parameters for the

,
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vehicle include altitude , longitude , geocentric latitude , geodetic latitude ,

velocity and local time .

The ephemeris file is the basic input to the BE~L program .

Bt~L F i le

In order to create a magnet ic  parameter f i l e , ca l l ed  the BE~L f i l e , an

existing routine was modified for use with these satellites . Versions

exist for each spacecraft . The modified routine , called the BIL prograir,

uses as input the monthly ephemeris file and the pertinent parameters from

the perigee file ( if applicable) to create a B~L file for the prime data
of each orbit. One B~L tape is created for each month of the lifetime of

the satellites . Among the quantities stored on the BIlL file for each orbit

0 are all pertinent ephemeris parameters , magnetic field components , total
f ield , L-Shell and geomagnetic longitude , latitude and local time . Data

occurs at 60 second increments for each pass. A modular subroutine was

written for the extraction of any or all of the quantities on the BIlL file

at any time during an orbit.

Indices File

An indices file was created which covered the lifetime of vehicle S3-1.

Since the S3-2 and S3-3 l i fe t imes  overlap , one indices f i l e  is being created
which has application for both vehicles. This file contains the geophysical

ind ices necessary for the interpretation of geophysical unit measurements

and for the cal cula tion of mode l atmospheric parameters . Among the param-

eters contained on this file are K , F107 
CM solar fl ux , Ap, DST index ,

calcium plage indices , solar f lare ind ices and solar decl ination. A modul ar

routine , GPARAI4 , was written to interrogate this file and to allow for the

determination of any of the above quantities for any orbit during the life-

time of the vehicle.

Geophysical Support File

The Geophysical Support F i l e  (GSF) contains model atmospheric param-
eters such as atmospheric neutral mass density, number dens iti es for
various constituents such as oxygen and nitrogen and temperature . The

main app L ications for this file are with the S3-l experiments and the Group 11

S3-2 probes.

8
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Since GSF computations require knowledge of quantities such as K~ and
F107 CM solar f lux , the indices file is a necessary input to this routine

(GSFC). In addition , since mode l values are required only during data-taking

periods , the monthly BIlL files are also input to GSFC. GSFC utilizes GPARAM

and a SILk supplied atmospheric model subroutine (JACCIIIA ‘71) to calculate the

Geophysical Support File (GSF) for the prime data period of each tape recorder

orbit. Should creation of a different atmospheric model be necessary , the

GSFC modification would require only the replacement of the current model

subroutine by the newly requested model routine. GSF data is stored on
magnetic tape with one tape being created for each month of the lifetime of

the satellite.

A computer routine named the Est imation Module (EM) is run at SAMTEC
in conjunction with the STF creation . The EM produces an output card file

of parameters required to determine vehicle attitude. The card file contains

coefficients used in a curve fitting attitude determination technique . A

modular OM subroutine has been provided which uses the card file as input

and determines look angles for any instrument alignment . The OM card f ile
is rece ived by AFGL/SUA as a data product for each orbit along with the STF
and its associated scan listing. For each vehicle , OM card fi les are loaded
onto tape with one tape being created for each month of the lifetime .

Summary

File formats for the S3.-2 and S3-3 raw data files , the BIlL files , th e GSF
files and the ind ices file are contained in the appendix.

3.2 Phase I I  of DPS

This phase of the processing system differs for the S3- l and S3-2

satellites since the detailed processing requirements and satellite operations

differ. No requirements were received for this phase of the DPS for veh ic l e
S3-3.

In this phase of the processing system , raw data files and the OM , BIlL

and (‘SF files are i ’ - p u ~ to individua l experimental processing routines. 

~~~~~~~- - 
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Formats for these files were defined to allow for easy input to the pro-

cessing routines.

Modular rout ines are written wherever possible in order to minimize

the amount of computer programming required in th i s  phase (and in Phase I)
of the system . Through the use of the modular technique , multi-purpose

rout ines are wri t ten wh i ch can then be u t i l i z e d  in con junc t ion  wi th  several
processing requests. The modular routine techni que provides a cost
effect ive  means of processing data from diverse probes .

Individual processing routines written in this phase of the DP S
provide the necessary computations of geophysical units and result in

plots , l i s t ings  and the creation of a data base containing the appropriate
measurements along wi th  ephemeris , magnetic f i e ld , atmosp her ic  model and

vehicle and instrument attitude parameters .

The Unif ied  History Fi le  to be created w i l l  a l l ow for the correla t ion
of measurements from a l l  probes both wi th  each other and in r e la t ion  tc
varying atmospheric parameters such as K~ . The capab ility was developed

for the generation of h is tory  displays whereby density (or other geophysical
unit)  measurements are selected at f ixed a l t i t udes  and p lo t t ed  over the

lifetime of the vehicle. The unified history file will contain coeffic ients

for polynomial f i t s  to the appropriate geophysical parameters as functions
of a l t i t u d e . Any predefined ephemeris and magnet ic  parameters w i l l  also
be retrievable from the file. Through history file creation , data from

all probes for the l i fe time of a veh icle may be stored on a maximum of
one tape per month basis.

4.0 SATELLITE PROBES

The probes flown aboard the S3-l vehicle were summarized and the

associated processing routines described in a previous report (AFGL-TR-

76-0121 , Delorey) .

Processing rout ines  were developed for severa l S3-2 instruments. The

group Ii instruments are similar to probes flown aboard S3-l and t-he

processing requi rements and associated routines for these probes are

outline~ . The functional flow of data for these probes is s i m i l a r  for

1(1
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S3-l and S3-2 but probe uniqueness and satellite operation s require routines

tailored for each vehicle. Group I experiments and the associated process-

ing requirements and computer routines are described in de ta i l .

Requirements for the S3-3 spacecraft consist of creating raw data
bases for the AFGL Electric Field and Particle Detector experiments. In

addi tion , a vehicle history file which contains various satellite house-

keeping parameters was created. File formats for these data bases are

contained in the appendix.

4.1 S3-2 Experiments

The Space Data Analysis Laboratory was contracted to develop the

mathematical and computer techniques and associated computer routines

necessary to reduce and analyze probe data for the following S3-2 probes ;
mass spectrometer (MSIV) , cold cathode ion density gauge (IDG) , piezoelectric

accelerometer, elec tros tatic analyze r (ESA) and fluxgate magnetometer.
Computer routines create outputs consisting of plots and listings of geo-

physical measurements as functions of GMT and various ephemeris and magnetic
parameters . - In addition , geophysical unit data bases are created .

- - 
ESA and fluxgate magnetometer data was acquired from group I space—

cra ft operations wh i le the group I I  operations yielded the M SIV , IDG an d
p iezoelec tric accelerometer data.

4.1.1 MSIV Experiment

The MSIV probe flown aboard the S3-2 sa te l l i t e  was very s imi la r  to

the S3-1 experiment of the same name . The probe was made up of an RF

quadrupole mass spectrometer in combination with a velocity mass spectrom-

eter. The probe was designed to prov ide atmospher ic compos it ion and spec ies
density measurements at al titudes below 500 km. Spec ies studied were
between 1 and 44 amu with both neutral and ion measurements of 0, N2, 02,
NO , N , It , He and Ar provided . The operation of this MSIV experiment

was synchronized to the PCM encoder and five commandable modes of operation

were possible. The prime output from the probe was a 24 bit digital

readout. Instrument readouts and ~ssociated data rates are summarized

below :

11 
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24 b i t  dig i ta l  spectra ô4 pps

RF Monitor 64 ppS

Beam (EMR) Monitor 4 pps

Pressure Monitor 8 pps
Ratio (V

R) Monitor 8 pps
DC Monitor 8 pps
Commutator 1 pps
Mode Monitor 1 ppS

High Voltage (1W) Monitor 2 pps

The processing of data for this experiment is analagous to the S3-- l

processing . As previously mentioned , the probe could be operated in 5

modes . Mode 1 was capable of providing a combination of neutral high ~NlI)

and ion measurements or be operated in an ions only mode . Mode 2 prov ided
a combination of neutral high and neutral retarded measurements. In

mode 3, the data set consisted of NJ-I only. Mode 4 and mode 5 were

primarily diagnostic.

For a l l  modes , the RF monitor indicated the mass being sampled. The

24 bit di gital spec tra output contained a range bit and the number of
counts measured by the multiplier . A maximum of two output ranges was

possible .  A one readout lag existed between the RF monitor and the spectra
output (the spectra lagged the RF monitor by one readout). The experi-

ment timing cycle was 1 second for modes 1 , 2 and 3; 2 seconds for mode 4

and 8 seconds for mode 5. In modes 1, 2 and 3 there were four readouts

for each mass , thus producing a peak shape. Several monitors were also

included as instrument outputs.

A diagram of the functional flow of data through the ~~IV routine

is provided in Figure 3.

During this contracting period , the emphasis was placed on mode 1

proces sing .  When in ion/NH mode for these operations , measurements were

produced for masses 14, 16, 28, 30 and 32. Ions only mode provided

measurements for additional species .

In the mode 1 portion of the MSIV routine , the individual mass pea’s

are selected and attac k angles associated with each peak are computed.

12
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The peaks are to be translated to ran using a function dependent only on

attack angle. The four seconds of data closest to ram are scanned and one

group of ion readouts is selected for analysis based on criteria involving

current ampli tude.  Ratio monitor (R A) data associated with  ion readouts
is converted to current and translated to ram . Magnetic pitch angle is

calcula ted and pertinent positional parameters such as longitude , geodet ic

and geomagnetic latitude , local time and magnetic field are computed from

information contained on the BIlL file . A number of ratios involving indi-

vidual currents , summed currents and the R
A are then computed. This

procedure continues until all input data has been processed. The standard

outputs for the processed ion data consist of plots and listings of computed

quantities as functions of Gl’Il’ and positional parameters .

4.1.2 Piezoelectric Accelerometer

The triaxial piezoelectric accelerometer flown aboard the S3-2

satell ite was designed to provide atmosphere neutral density measurements. -

Satell ite deceleration , due to aerodynamic drag, is measured along the
three mutually orthogonal axes. Instrument outputs are analog signals
COy to ~V) with readouts for three sensitivity levels along each axis . The

telemetry words and data rates are summarized below :

X-axis range 3 4 ppS

X-axis range 2 1 pps

X-axis range 1 1 pps

Y-axis range 3 1 pps

Y-axis range 2 1 pps

Y-axis range 1 1 pps

2-axis range 3 1 pps

2-axis range 2 1 pps

Z-axis range 1 1 pps

Temperature .0625 ppS

Mathematical and computer techniques developed for the reduction and analysis

of accel’~rometer data from previous spacecraft s were adapted and modified

for use w ith the S3-2 p iezoelectric accelerometer.

I 4
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Fil tering techniques are required in the processing of this accelerometer

data. The computer routine filters the signal in order to determine the

portion of data due to atmospheric drag . A power spectra l analysis of the

data revealed the existence of two and sometimes three peaks. A numerica l

notch filter was designed to remove the extraneous signal. Once filtered ,

atmospheric neutra l density measurements are computed . Plots and listings

of the mass density measurements as functions of GMT and other ephemeris ,
magnet ic and model atmosphere parameters are output by the routine.

4.1.3 Cold Cathode Ion Density Gauge (IDG)

The cold cathode ion density gauge flown aboard the S3-2 satellite was

designed to provide atmospheric neutral density measurements and spatial and

temporal variations. Basically, the output signal from the probe is modulated

by the spin of the vehicle with the maximum response occurring when the

angle between the instrument and the satellite velocity vector is at a minimum.

Gauge current is the direct measurement of the instrument . The current is

converted pressure and then, through analysis techn iques developed for S3-l ,

atmospher ic neutral densi ty is computed.

Instrument readouts and data rates are summarized below :

Gauge Current 16 ppS

Range Indicator 16 pps

High Vol tage 1 pps

Electronics Temperature .0625 pps
Gauge Temperature .0625 pps

A functional flow diagram of the ion density gauge processing routine

is provided in Figure 4. Most of the mathematical and computer techniques
developed for the S3-l IDG have application for this probe .

Basically, the frames of raw telemetry data are input through the use

of a modular input routine. Instrument range is then determined and gauge
current and pressure are calculated on a point-for-point basis by means of

an interpolation routine. Instrument attack angles are then calculated

for all pressure values through the OM module and OH file. The data is then

Is
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separat~d into the decreasing and increasing attack angle portions of the

rani cycle. The instrument sampling function , R (S ,D,a), is then calcula ted
and gauge pressure is fit as a function of the sampl ing function for the

separated portions of the spin cycle. The data fitting is accomp l ished
through a modular polynomial routine. Slopes of the fitted curves are

extracted and corrected pressures are calculated for the into and out of

ram port ions of the satellite rotation and these pressures are then averaged

and atmospheric neutral density is computed . All necessary ephemeris

parameters are then extracted from the BIlL file and atmospheric neutra l

density is calculated . For comparison with atmospheric model values , a

mode l density is calculated. If the last frame of data has been input , the

necessary listing, plots and data base are created and program execution

is terminated , otherwise , a new frame of data is input .

4.1.4 Fluxgate Magnetometer

The experiment was designed to measure the 3 components of magnetic
field to a reso lution of 5 ‘y- . The ful l scale range for each axis (OV SV)

corresponds to ±600 y (.02V corresponds to 4.8 y).

Each axis has a neutralizin g winding current of 10 ma/gauss so that a known

b iasing field may be applied (to each axis) to keep the magnetometers on

scale.

When the voltage level of a fluxgate axis reaches 0.1 or 4.9V the range

switch provides current increments of 0.1 ma to the neutralizing coil (0.1 ma

corresponds to 1000 ‘r). These current increments , appl ied in the proper
direction , keep the magnetometer from saturating . There are 128 different

current levels available to each axis , corresponding to 1000 y steps from

-64000 y to +63000 y.  The current being applied to any axis is determined

by the range switching coarse and fine outputs for that axis. For the coarse

output , there are eight telemetry levels from 0 —~ 5V in steps of O . 7 1V
(seven steps) . For fine outputs , there are 16 levels between 0 -

~ 5V. The

15 steps are in increments of .33V . The zero current step for coarse is

at 2.84V and for fine is at OV. The current steps for each axis vary from

-64 to +63 and the step level may be determined by the expression

l6N + M

17
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where

N,M are integers determined by

coarse volts-2.84N 
.71

M — 
fine volts

.33

Saturation levels for any range switch axis are determined by a coarse-fine

voltage pair of (0.0,0.0) or (5.0,5.0).

Ins trument outputs and assoc iated data rates are as follows :

X-magnetometer 32 pps

Y-magnetometer 32 pps

2-magnetometer 32 pps

X-axis range switch-fine 16 pps
Y-axis range switch-fine 16 pps

Z-axis range swi tch-f ine  16 ppS
X-axis range switch-coarse 2 pps
Y-axis  range switch-coarse 2 ppS

4 Z-axis  range switch-coarse 2 pps
Sensor temperature 1 pps
Electronics temperature 1 pps

Range switch temperature 1 pps

All outputs are analog.

Due to the complications arising from the differing readout rates for

the magnetometer , f ine and coarse des ignations for each axis , data for this

probe is processed in two phases. The f irst phase creates a preprocessed
file of magnetic field measurement s for each axis in units of gammas. The

second phase which is in the final development stages wil l input the pre-

processed data and allow for the transformation and comparison of spacecra ft

measurements in a mode l magnetic field coordinate system . Absolute values

and residuals will be displayed as functions of Greenwich mean time and

various ephemeris and geomagnet ic parameters.

18 
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Within the preprocess routine , the PCM counts are converted to voltage

using the linear conversion of 20 millivolts /count . Once the PCM counts are

converted to voltages , the x , y and z axi s readouts (coarse , fine and magnetom-

eter) are used in the computation of magnetic field in gammas .

For the x axis , integers i and j are computed from the coarse and fine
voltages, XC and XF respectively, by the formu las

. 2.843 - xc
1 = 

.7063

and

.044 - xf
-~ = .3294

These integers are defined in the “nearest integer” sense.

The x-axis step number, s , is defined as

= 1 6 i + j

The x-axis magnetic field value , x~ , is then computed by

x = _ (b
~
) (10125) + ~243 + •O66Ls x i}(Xm

_2 .5)

where is the x axis magnetometer voltage and b
~ 

is the neutral iz ing current .

For the y-axis , “neares t integers ” k and £ are computed from the
y-coarse ( y )  and y- f ine  (Y f ) voltages by the relationships

2.865 - y
k = 

.7097

and

.029 - Yf
= 

.3294

The integers k and £ are used in the computation of the step number ,

by use of the formula

Sy = 1 6 k + 9 ~

19 
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and the y-axis magnetic field measurement , y5, is then computed using the
formula

y = ••b
y
(lOlS7) + (24l.2+ .l34!s~ I) 

~
‘m

2
~
5
~

y is the y-axis magnetometer readout in voltage and b~ is the neutral-

izing current .

Simi la r ly ,  for the z-axis , “nearest integers” m and ii , the step number
( s )  and magnetic field measurement, z , are computed from the follow ing
formulae:

2.879-z
cm = 

.7114

.0l8_ z fn = 
.3308

s = l 6m + n
• z

z = —b (lOl73) + ~24 5 .4 + .l2lIs
~~I)I 

(Zm
_2
~

S)

where b is the i-axis neutral izing current and z is the z-axisz m
magnetometer voltage.

The tables of neutralizing current versus step number are included in

the appendix.

Measurements obtained in the magnetometer axis system can then be

transformed into the principal axis system, yielding components x
i,
, y

~ 
and

z~ . by use of the matrix transformation

x~, cosri~ ~sinn2cosn 1 
sin~ 1sinn2 ys

= s~nri2 cos~2cos~ 1 ~sinn 1cosri2 ~.xs

z 0 sinr~ cosn 1

where and are predefined f ixed  values ,

4 
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Although formulae are presented in the preceding paragraphs for the

computation of integers i , I, k , £ , m and n , the resulting step numbers and

corresponding magnetic field measurements may result in a discontinuous

output . These d1scontinuities are caused by the fact that the magnetometer

reads out twice as frequently as the fine level and 8 times more often

than the coarse level. Thus, the step level computed for fine and coarse

readouts may actually be associated with preceding magnetometer data.

Algorithms were devised for the correction of the fine and coarse readouts

and these algorithms were based on providing continuity wherever possible.

The preprocess file format is contained in the appendix.

4.1.5 Electrostatic Analyzer

The electrostatic analyzer  performs a 32 channel d i f f e r en t i a l  energy
analysis of electrons between approximately 1 key and 16 key by means of
e lec t r ic  f ie ld def lect ion thro igh a para l le l  plate  system . A channeltrori
electron multi plier detects the selected electrons and they are counted in

a 10 bit binary counter with an additional overflow bit indicator. An in-

flight calibration source and test pulse generator are included within the

instrument to assure the accumulation of one count during each data interval.

A S b it up/down counter programs the deflection voltage in a 64 step

sequence. The counter steps from 00000 2 to 111112 then back to 00000 in 64
steps . The 10 bit data counters,l bit overflow indicator and 5 bit up/down

control counter are read out as a single 16 bit word at the uniform rate

of 64 samples/second. The five bit control counter is incremented every
- - other readout ; therefore , a complete 64 step sequence (32 up, 32 down) is

completed every 2 seconds.

There are 10 analog monitors which provide outputs used to ascertain

proper instrument performance. Monitors 26-11-9 and 26- 11-10 w i l l  assume
d ifferent levels for each energy channe l .

For the overflow bit , the normal value is 1. An overflow is indicated

by a 0 value .

In s t ;u m e n t  outputs and associated data rates are as follows:

-~~‘•- I —



Description Rate (pps)

ESA output (16 bit digital) 64

• +5v monitor 2

+l5v monitor 2

-Sv monitor 2

+lOv reference monitor 4

+28v monitor 1

Temperature monitor 1

+3kv monitor 8

+3kv input current montor 8

-10kv input current monitor 8

-10kv reference input monitor 8

Data process ing for the electrostatic analyzer occurs in two phases.
Phase I involves the execution of preprocessing functions and in phase II
the data analysis tasks are performed .

In phase I, the 16 bit digital readout is decoded and the energy level
and accumulated counts are extracted . The bit order of the 16 bit digital

value is depicted below :

BIT # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
~~—~~~~--~~---- , —~ —~~~~~~--

---~~~~

COUNTS OVRFLW ENERGY LEVEL

Data bit 1 represents the least significant bit (LSB) of the accumula-

ted counts while bit 10 represents the most significant bit (t4SB). Bit ii

is the overflow bit . Bit 12 corresponds to the LSB of the energy level

and bit l~ represents the MSB .

In phase I, the readouts are ordered into 2 second data frames with each
data frame starting at the first of the successive zero level readouts (i.e., -

the start of each sweep). Areas where digitization dropout occurs are filled

with dummy values and flagged in order to preserve all usable data and alS’)

keep the frame structure consis tent throughout. In addition to decoding and

restructuring data frames, all magnetic and ephemeris parameters required

for f inal  processing are merged in the phase I routine.

Standard ESA proc essing occurs only where the latitude of the acquired
data is in excess of 50° in either hemisphere . The latitudinal checks are
performed in phase I.
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A preprocessed file which is created in phase I is input to the phase II
operations . The preprocessed file format is contained in the appendix.

In the final processing phase , the required geophysical unit parameters

are computed and sorted into various latitud i na l , energy and magnetic pitch

angle b ins and the final data base is created.

The basic functions performed by the main ESA processor may be sum-

marized as follows : the data from the preprocessed file is input to the

routine and the orbit is immediately separated into the sunli ght and shaded

portions since the data is to be treated separately for the two cases: the

data is then sorted into predefined latitude bins with starting, end ing and
incremental values optional ; for each latitude bin , the counts are converted

to flux and the flux values are sorted into energy bins of optiona l width;

for each energy level , the average flux and statistical error is computed;

flux data is sorted into predefined magnetic pitch angle bins (of optional

width) for each energy bin and average flux statistical error and average

energy are computed : finally, for each magnetic pitch angle bin , average
energy, total energy flux and total flux are computed.

Equations used in the ESA analysis are now included for completeness.

The counts , M(E.), at energy level E1 are converted to f lux , J(E.),

by means of the equation

M (E.)/AT
J(E.) = c 

~r 
E. c(~J

where

= time difference between readouts

G = 4.68 x

f = 0.0419
r

E. + 1 if E• > 0.5
= 

1 1
1 1 if F . < 0.5

1 —

and
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c(E~ ) = 1 - 6.5 30
~ + 

E~—O .5 (E~-o.s)

For each ene rgy and magne tic pitch angle bin , p~ , the average flux

(J ~ .(E.)~ and statistical error ( 5 J ~ .) are defined as follows :

n
E J

k
(E
i
)

~Y (E.)p.  3. fl
.3

and

~ J (E . )
p. 1 

______

______ 
, if~~~M.(E.) > o

~~M~ (E~) 
1

~J~~ (E~) G 
~r 

E1~~T ~(ET) 
, ~~~ ~

ZM.(E
~

) = 0 and n > o

0 , i f n = o

For each energy bin (w ith star ting and ending ind ices and j 2, re-
spectivel)), the new flux , J(E) , statistical error, ~J , and average energy ,

E , are def ined as

Y (E.)~~E.• . p . 1 1
1 3 ~ ~J(E) =

E
• - 1

E
1

21 

~~~~~~~—-----m -



~2 E.
~~~ = 1

i=j 1 ~2 
- + 1

wh ere AF = F .  - E.
i — i

FOr e:tch magnetic pitch angle bin , the : iv e r a ~~e ~ I I u ry ~ U 
~~ 

) 
• t u t : i l

energy flux 
~~ EToT~ 

and total flux 
~~TOT~ 

are defined by

31

~ J (IL ) AL. E.
- p .  1 1 1

F - -_— 31
E 5 (E.)

• p• i 1
1=0 3

31

~LTOT = E J (E.) Al F.
1 0  3

and

31
~

TOT = 
~ ‘P.(’~

i) AE.
1 0  3

Ih e !L~\ f i n a l data  base format is inc luded  in the a p p e n d i x .
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ML-~phemoris Header Record

0.1 Word Count

0.2 Group Count (1)

1 Satellite name A

2 Modified Julian date at start of pass F

3 Month of year at start of pass F

4 Day of month at start of pass F

S Year (last two digits of l9xx) F

6,7 Coefficients used in inag. field calculations A

8 Epoch year of coefficients F

9 Date coefficients initially updated to F

10 Start time of pass (GMF) seconds F

11 End time of pass (GP.ff) seconds F

12 Time increment (seconds) F

13 Indicator for magfield package

0. = INVAR/FIELDG, 1. = SHELLG/FEWG F

14 Error value for INVAR F

15 Semi-major axis (km) F

16 Eccentricity F

17 Inclination F

18 Right ascension of ascending mode F

19 Argument of perigee F

20 Time of perigee (GMT) sec - neg -~~ no perigee F

21 Altitude of perigee (km) F

27 

---~~ ~~--~~
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~~~
- 
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~~~
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B~L-Ephemeris Header Record (Cont.)

22 Longitude of perigee (+E)

23 Latitude of Perigee (geodetic)

24 Local time of perigee - seconds

25 Time of apogee (neg -‘- no apogee)

26 Altitude of apogee (kin)

27 Longitude of apogee (+E)

28 Latitude of apogee (geodetic)

29 Local time of apogee - seconds

30 Start time of vehicle in sun1 (neg 
-

~~ N/A)

31 End time of vehicle in sun1 (neg 
+ N/A)

32 Start time of vehicle in shade1 (neg 
-
~~ N/A)

33 End time of vehicle in shade1 (neg ÷ N/A)

34 Start time of vehicle in sun2 (neg ÷ N/A)

35 End time of vehicle in sun
2 
(neg ÷ N/A)

36 Start time of vehicle in shade2 (neg ~ N/A)

37 End time of vehicle in shade2 (neg -‘- N/A)

38 Longitude at start of pass

39 Longitude at end of pass

40 Latitude (geodetic) at start of pass

41 Latitude (geodetic) at end of pass

42 Altitude at start of pass

43 Altitude at end of pass

44 Rev no.

45-SO Vacant 

-— - -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -— - — - - -~~—-— - • - •~
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B~L - Ephemeris Data Records

0.1 Word count

0.2 Group count

1 Modified Julian Date

2 Calendar month

3 Calendar day

4 Calendar year

5 Hour of day

6 Minut e of hour

7 Second of minute

8 ~XF in seconds

9 x coordinate of position vector (km)

10 y coordinate of position vector (km)

11 z coordinate of position vector (km)

12 x coordinate of velocity vector (km/sec)

13 y coordinate of velocity vector (km/sec)

14 z coordinate of velocity vector (km/sec)

15 Satellite altitude (1cm)

16 Distance of satellite from center of earth (km)

17 Satellite velocity (knt/sec)

18 Geocentric latitude (±90’)

19 Geodetic latitude (±90°)

20 Satellite longitude (-i-E)

21 Geomagnetic local time (seconds)

22 Local time (seconds)

- --- - - • - -

~

—- • ---
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B~L - Ephemeris Data Records (Cont.)

23 x coordinate of magnetic field (geodetic) in gamma ’s

24 y coordinate of magnetic f ield (geodetic) in gamma ’s

25 z coordinate of magnetic field (geodetic) in gamma ’s

26 Geomagnetic coordinate - B

27 Geomagnetic coordinate - L

28 Geomagnetic latitude

29 Geomagnetic longitude

30 Magnetic inclination

31 Magnetic declination

32 Invariant latitude

33 Corrected geomagnetic latitude

34 Corrected geomagnetic longitude

35 Local corrected magnetic time

36 Solar zenith angle

37 Solar longitude

38 Solar right ascension

39 Solar declination

40 Mean anoma ly

41-SO Vacant 
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(GSF) Geophysical Support File Header Record

CDC FORMAT DESCRIPTION

0.1 I Word count

0.2 I Group count

1 A Satellite name

2 F Modified Julian date

3 F Month of year at start of pass

4 F Day of month at start of pass

S F Year of month at start of pass

6 F Time at start of pass-GMT (Sec)

7 F Time at end of pass-G~’ff (Sec)

8 F Time increment

9 F Semi Major axis at start of pass

10 F Eccent ricity at start of pass

11 P Inclination at start of pass

12 F Right ascension of ascending node

13 F Argument of perigee

14 F Time of perigee-GMT Sec (neg ÷ N/A)

15 F Altitude of perigee (km)

16 F Lon gitude of peri gee (+E)

17 F Latitude (geodetic) of perigee

18 F • Local time of perigee (Sec.)

19 F Time of apogee-G?~ff Sec (neg ÷ N/A)

20 F Altitude of apogee (kin) 

-—--- - 
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(GSF) Geophysical Support File Header Record (Cont.)

CDC FORMAT DESCRIPT ION

21 F Longitude of apogee (+E)

22 F Latitude of apogee (geodetic)

23 F Local time of apogee (sec)

24 F Start time of vehicle in sun1 (neg 
+ N/A)

25 F End time of vehicle in sun 1 (neg 
+ N/A)

26 F Start time of vehicle in shade1 (neg 
+ N/A)

27 F End time of vehicle in shade1 (neg 
-

~
- N/A)

28 F Start time of vehicle in sun
2 (neg 

-
~~ N/A)

29 F End time of vehicle in sun2 (neg 
-

~
- N/A)

30 F Start time of vehicle in shade2 (neg ÷ N/A)

31 F End time of vehicle in shade2 (neg 
+ N/A)

32 F FlO.7 cm solar flux (F107)

33 F F (3 month average)

34 F value

35 F A~ value

36 F Longitude (+E) at start of pass

37 F - Longitude (+E) at end of pass

38 F Latitude (geodetic) at start of pass

39 F Latitude (geodetic) at end of pass

40 F Altitude at start of pass

41 F Altitude at end of pass

42 F Rev no. (f)

43—SO F Vacant

k 
_ _ _

I ~~



Geophysical Support File Data Records

WORD NO . FORMAT DESCRIPTION

0.1 I Word count

0.2 I Group count

1 F GMT (seconds)

2 F Satellite altitude (km)

3 F Geocentric latitude (±90 0 )

4 F Geodetic latitude (±90°)

5 F Long itude (+ E)

6 F Local time (seconds)

7 F Geomagnetic latitude

8 F Geomagnetic longitude

9 F Model pressure

10 F Model temperature (temp at altitude)

11 F Model density - N2 (molecular N)

12 F Model density - 02 (molecular oxygen)

13 F Model density - 0 (atomic oxygen)

14 F Model density - (gm/cm3)

15 F Exospheric temperature

16 F Model density - He (Helium)

17 F Model density - Ar (Argon)

18 F Model density - H (Hydrogen)

19-25 Vacant
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APP ENDIX C: I ND ICES F I LE FORMAT

WORD NO. FORMAT DESCRIPTION

1 F Month of year

2 F Day of month

3 F Year (last 2 digits of l9xx)

4-Il F K values (8)

12 F F10 7  cm solar flux

13 F Solar declination

14 F A
P

15 F Relative sunspot number

16 F Dail y solar index

17 F Calcium plage

18-41 F Hourly D5t index



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

APPENDIX D

S3-2 RAW DATA FILE FORMATS
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HEADER RECORD FOR DATA FILES OF VEHICLE S3-2

CDC Word Information Format

0.1 Word count (30)

0.2 Group count (1) 1

1 Vehicle (S3-2) A

2 Exper iment A
3 Anal og tape number A
4 Orbit nunber F

5 Date of orb it xx/xx/xx A
6 Date STF tape generated (xx/xx /xy)  A
7 Da te of creation of user f ile (xx/xx/xx)  A

8 Start time of data (GMT-SECS) F

9 Start ing a l t i tude (km) F

- . c i .  = increasing
10 Code for starting altitude c . F

(0. = decreasing

11 Starting latitude F

12 Code for starting latitude 
= increa sing F

0. = decreasing

13 End time of data (GMT-seconds) F

14 Al titude at end of data F

15 Latitude at end of data F

16 Jul ian day ( from STF) I

17 STWI ) To calculate G~TT from STW

~~~~~~~~~ 
~‘ ~4T = [GMTI + (STW-STW1) DGMT/DSTW]/l000 I

20 DSTW J
21 Inclination of orbital plane F

22 Right ascension of ascending node F

23 Average counts for 21-2-4 (for counts > 3) F

24 Average counts for 21-4-4 (for counts > 3) F

25 Mode monitor for 22-7 MSIV F

26
27
28 Vacan t
29
30

38
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ION DENSITY GAUGE DATA RECORDS (S3-2)

CDC Data
Word Word Bits Desig. Description

1 0.1 1-60 Word Count

2 0.2 1-60 Group Count

3 1 1-60

4 2-6 1-60 21-2-1 Range1_5

5 7-11 1-60 21-2-1 Range 6-10

6 12-16 1-60 21-2-1 Range 11-15

7 17 1-12 21-2-1 Range16

18-21 13-60 21-2-2 Gauge Currentl_4

8 22-26 1-60 21-2-2 Gauge Current5_g

9 27-31 1-60 21-2-2 Gauge Current10_14
10 32-33 1-24 21-2-2 Gauge Current15_16

34 25-36 21-2-3 High Vol tage
35-36 37-60 21-4-1 Gauge Current 1_2

11 37-41 1-60 21-4-1 Gauge Current3_7

12 42-46 1-60 21-4-1 Gauge Current8...12

13 47 -51 1-60 2 1-4-i Gauge Current 13_ 17
14 52-56 1-60 21-4-1 Gauge Current18_22

15 57-61 1-60 21-4-1 Gauge Current23_27

16 62-66 1-60 21-4-1 Gauge Current28.32
17 67-71 1-60 2 1-4-1 Gauge Current33_ 37
18 72 -76 1-60 2 1-4- 1 Gauge Current38_42
19 77-81 1-60 21-4-1 Gauge Current43...47

20 82-86 1-60 21-4-1 Gauge Current48...52

21 87-91 1-60 21-4-1 Gauge Current53_57

22 92-96 1-60 21-4-1 Gauge Current58..62

23 97 ,98 1-24 21-4-1 Gauge Current63_64

99-101 25-60 21-4-2 Range1_3

24 102-106 1-60 21-4-2 Range4..g

25 107-111 1-60 21-4 -2 Rangeg.13

26 112 ,114 1-36 21-4-2 Range~4_16

115 ,116 ~7-60 21-4-3 Filament Emissionl 2

39
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ION DENSITY GAUGE DATA RECORDS (S3-2) (Cont.)

COC Data
Word Word Bi ts  Des ig. Description

27 117-121 1-60 2 1 - 4 - 3  Filament Emission 3_7

28 122 1- 12 21-4-3 Filament Emission8

123 13-24 21-2-4 Electronic Temperature

124 25-36 21-2-5 Gauge Temperature

125 37-48 21-4-4 Electrometer Temperature

126 49-60 21-4-5 Gauge Temperature

29 127 1-12 21-4-6 Gauge Open/Close

Words 3-29 repeat 17 times within a record ( i . e . ,  18 seconds per
record)

40



ATTITUDE/VEHICLE HISTORY (S3-2)

CDC Data
Wo rd Word Bits Desig. Descri ption

I 0.  I I ~~ t~0 ~~~~~~~~~ 
(:~~nit

2 0 .2  1-60 Group Coun t

3 1 1-60 GMT

4 2 1-60 Al2 Earth Sensor Crossing Time (GM’!’)

5 3 1-60 A16 Sun Sensor - sun in FDV (GMT)

6 4 1-60 T15 Timer output zero time (GMT)
7 5-8 1-48 Al P-Axis low 1_ 4

9 49-60 A2 P-Axis h igh 1
8 10-12 1-36 A2 P-Axis hi gh 2 4

13-14 37-60 A3 Q-Axis low1_2

9 i~ -l6 1-24 A3 Q-Axis 10W3_4

17-19 25-60 A4 Q-Axis high1,.3
10 20 1-12 A4 Q-Axis high4

21-24 13-60 A5 R-Axis lOWl 4
11 25-28 1-48 A6 R-Axis high1_4

29 49- 60 A7 Magnetometer bias

12 30 1-12 A8 Spin Coil Current

31 13-24 A17 Sun Sensor - solar aspect angle

32 25-26 A18 Precession coil REG #1 magnitude

33 37-48 Al9 Precession coil REG #2 magnitude

34 49-60 A27 Solar Aspect Ang le - Fine #1

13 35 1-12 A28 Solar Aspect Angle - Fine #2

36-39 13-60 T2 ,T3 ,Tl Command Word Replica
14 40 1-12 T8 Transmitter Temperature

41 13-24 T9 Processor cal . low leve l

42 25-36 TlO Processor cal. mid level

37-48 Til Processor cal . hig h level
44 49-60 El Shunt limiter current

15 45 1- 12 £2 Battery curren t

46 13-24 E3 Main bus current

47 2~ -36 E4 Ma in bus vol tage 1
48-49 37-60 E4 Main bus voltage2-3

41 
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ATTITUDE /VEHICLE HISTOR Y (S3-2) (Cont.)

CDC Da t a
Word Word Bi ts  Des ig. Descri ption

16 50-54 1-60 E4 Main bus voltage4_g

17 55-59 1-60 E4 Main bus voltage9..13

18 60-62 1-36 E4 Main bus voltage 14_ 15

63 37-48 ES Battery Temperature

64 49-60 E6 Battery state of charge

19 65 1-12 E7 Solar array PNL A804 temp .

66 13-24 E8 Solar array PNL A805 temp .

67 25-36 SI Temperature No. 1

68 37-48 S2 Temperature No. 2

69 49-60 S3 Temperature No. 3

20 70 1 E9 Voltage l imiter contro l state enabled

2 A9 Precession coil timed polarity

3 AlO Spin coil spin up/down

4 All Precession coil high/low selec t

5-6 Al3 Earth Sensor polarity

7 A22 Precession coil on/off

8 A23 1/4 orbit torqueing selection

9 A24 1/4 orbit torqueing selection

10 A2S I I  f~ IV positive

11 A26 I ~ I I I  pos itive

Words -20 repeat 27 times per record (i.e., 28 seconds per record)

12
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S3-2 EXPERIMENT 226-1~ 226-7 DATA RECORDS

CDC Data
Word Word Bits Desig. Description

1 1 1-60 Word Count

2 2 1-60 Group Coun t
3 3 1-60 STW (28 bits-right adjusted)

4 4 1-12 26-7-1 E-Field 121 ( X l )
5-8 13-60 26-7-1 E-Field 122_S

5 9-13 1-60 26-7-1 E-Field l2o.io
6 14-18 1-60 26-7- 1 E -F ie ld  12 11_ ls
7 19-23 1-60 26-7-1 E -Fie ld  12 16_20
8 24-28 1-60 26-7-1 E - F i e l d  12 2 1 _ 2 5
9 29-33 1-60 26-7-1 E-I -ie ld l226_30

10 34-38 1-60 26-7-1 E-Field 12 31_35

11 39-43 1-60 26-7-1 E-Field 1236_40

12 44 -48 1-60 26-7- 1 E-Field 12 4l 45
13 49-53 1-60 26-7-1 E-Field 1246_SO

14 54-58 1-60 26-7-1 E-Field 125l_55

15 59-63 1-60 26-7-1 E-Field 1256_6O

16 64-67 1-48 26-7-1 E-Field 126l_64

68 49-60 26-7-2 E-Field 
~~ 

( X l )

17 69-73 1-60 26-7-2 E-Field 
~~2 6

18 74-78 1-60 26-7-2 E-Field 
~~7-li

19 79-83 1-60 26-7-2 E-Field 
~~12 l6

20 84-88 1-60 26-7-2 E-Field 
~~

l-
~~21

21 89-93 1-60 26-7-2 E-Field 
~~22-26

22 94-98 1-60 26-7-2 E-Field 
~~27 31

23 99 1-12 26-7-2 E-Fie ld 
~~32

100-103 13-60 26-7-3 E-Field 561_ 4 (Xl)

24 104-108 1-60 26-7-3 E-Field S6~_g

25 109-113 1-60 26-7-3 E-Field S6~~~~
26 114-118 1-60 26-7-3 E-Field 5615 19
27 119-123 1-60 26-7-3 E-Field 5620 24
28 124-128 1-60 2~~-7-3  E-F ie ld  5625_29
29 129-131 1-36 26-7-3 E-Field 563Ø 3

132-133 37-60 26-7-4 E-Field 12 I_ 2 (X10)

13
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S3-2 EXPERIMENT 22b-l-s~22b-7 DATA RECORDS (Cont.)

CDC Data
Wo rd Word Bits  Desig. Descript ion

30 134-138 1-60 E-Field l23 7
31 139-143 1-60 E-Field 128_ 12

32 144-148 1-60 E-Field 1213 17
33 149-153 1-60 E-Field 12 18_ 22
34 154-158 1-60 26 -7-4 E — F i e l d  12 2 3_ 2 7 (Xl 0)

35 159-163 1-60 26-7-4 E — F i e l d  l2 28_ 32
36 164-168 1-60 26-7-S E-Fie ld  ~~~~~ (X 10 )

37 169-173 1-60 26-7-S E-Fie ld ~~6-l0
38 174-178 1-60 26-7-5 E-Field 34~~~,j ~~

39 179-183 1-60 26-7-S E-Field 
~~16-2O

40 184-188 1-60 26-7-S E-Field 
~~2 1-25

41 189-193 1-60 26-7-5 E -Fi e ld  
~~26-30

42 194-195 1-24 26-7-S E-Field  ~~31 32
196-198 25-60 26-7-6 E-Field 561_ 3 (X10)

43 199-203 1-60 26-7-6 E-Field 564_8

44 204-208 1-60 26-7-6 E-Field 569_13

45 209-213 1-60 26-7-6 E-Field 5614_18

46 214-218 1-60 26-7-6 E-Field S619 23

47 219-223 1-60 26-7-6 E-Field 5624_28

48 224-227 1-48 26-7-6 E-Field 5629_32
228 49-60 26-7-19 Length-i

49 229 1-12 26-7-20 Length-2

230 13-24 26-7-21 Length-3

231 25-36 26-7-22 Length-4

232 37-48 26-7-23 Length-S

233 49-60 26-7-24 Length-6

50 234 1-12 26-7-25 Limit-l

235 13-24 26-7-26 Limit—2

236 25-36 26-7-27 Limit-3

237 37-48 2 6 -7-2~ Lim i t -4
238 49-60 26-7-29 Limi t- 5

51 ~39 1-12 26-7-30 Limi t -6
24 0-243 13-60 Al P Axis -Lo 1..4

-14
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S3-2 EXPERIMENT 226 -l-~226 -7 DATA RECORDS (Cont .)

CDC Da t a
Word Word Bits Des ig. Desc ription

52 244-247 1-48 A2 P Axis-Hi 1_ 4
248 49-60 A3 Q Axis -Lo 1

53 249-25 1 1-36 A3 Q Axi s-Lo2 4
252-253 37-60 A4 Q Axis Hi 1_ 2 —

54 254-255 1-24 A4 Q Axis Hi3_4
256-258 25-60 AS R Axis Lo1_3

55 259 1-12 R Axis Lo4
260-263 13-60 A6 R-Ax is  Hi 1_ 4

56 264 1-12 A7 Magnetometer Bias

56 265 13- 24 ANSC54
266 25-36 ANSC92
267 37-48 ANSC910
268 49-60 Vacant - Zero Fill

Words 3-56 repeat 8 times per record (i.e., 9 seconds of
data per record)

AN SC54 Words ANSC92 Words ANSC910 Words

26 - 7—11 .~l -4 - 5  26- 7-13
26-7-12 21 -4 -6  26 -7-14
24-4-1 34-10 26-7-15

24-4—2 2~ - 7-7 26 -7 - lb
24-4-3 26-7-8 26-7-17

24-4-4 23-2 26-7-18

24-4-5 23-3

24-4-6 23-4

24-4-7 24-2-1
24-4-8 24-2-2
24-4-9 24-2-3

24-4-10 24 -2-4
24-5-1 24-2-5
24- 5 -2  2 4 - 2 - b
24 -5-3  2u - 7 -9

26-7- 10

-1 ~

_ _  _ _ _ _ _ _  
- - — -~~~~~~~~~~ ---.-- ~~~ --
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S3-2 EXPERIMENT 224-1 DATA RECORDS

CDC Uatn
W wd [1~ t s  ~~~~~~ I)~.’- ’ri pHtH

1 0.1 1-60 Word Count (3 7 )

2 0 .2  1-60 Group Count (< 13)

3 1 1-60 STW

4 2-3 1-24 24-2-11 Proton Flux Measurement 1
4-5 24-48 24-2-11 Proton Flux Measurement2
6 49-60 24-2-11 Proton Flux Measurement

5 7 1-12 24-2-11 Proton Flux Measurement3

8-1] 13-60 24-2-11 Proton Flux Measurement4_5

6 72-15 1-48 24-2- 11 Proton Flux Measurement 6_ 7

16 49-60

7 17 1-12 24-2-11 Proton Flux Measurement8
18-21 13-60 24-2-11 Proton Flux Measurement9.,10

8 22-25 1-48 24-2-lI Proton Flux Measurement ll_12

26 49-60 24-4-11 200m LLTH

9 27 1-12 24-4-12 200n ULTH

28 13-24 24-4-13 750 LLT}1

29 25-36 24-4-14 750 ULTH

30 37-60

10 32-34 1-36 24-4-15 Proton ~ Alp ha Particle Fluxes Measuren-ent
35-36 37-60 24-5-21 Digital No. 11

11 37-38 1-24

39-41 25-60 24-5-21 Digital No. 12

12 42 1- 12

43-46 13-60 24-5-21 Dig i tal  No. 13
13 47-50 1-48 24-5 -21 Dig i tal  No. 14

4 9-60

14 51-54 1-36 24-5-21 Digital No. l~
55-56 37-60

15 57-58 1-24 24-5-21 Digital No.

59-61 25-60

16 62 1—12 2-1- s .~1 Dig ital No. 1-.

63-66 13-~ 0 24-5-21 Dig ital No. 18 

— — — — —  - ~~~~~~~~~~~~~~~~~~~~~



S3-2 EXPERIMENT 224-1 DATA RECORDS (Cont.)

CDC Data
Word Word Bi ts Des ig. Description

17 67-70 1-48 24-5-21 Digital No. 19
71 49-60

18 72-74 1-36 24-5-21 Digital No. 110
75-76 37-60

19 77-78 1-24 24-5-21 Digital No.

89-81 25-69

20 82 1-12 24-5-21 Digital No. 112
83-86 13-60

21 87-90 1-48 24-5 -21 Digital  No. 114
91 49-60

22 92-84 1-36 24-5-21 Di gital No. 1j~
95-96 37-60

23 97-98 1-24 24-5-21 Digital No. 116

99-100 25-48 24-5-22 Digital No. 21
49-60

-

- 24 101-102 1-12 24-5-22 Digital No. 22
103-106 13-60 24-5-22 Digital No. 234

25 107-110 1-48 24-5-22 Digital  No.  25_ ô

49-60

26 111-112 1— 12 24-5-22 Digital No. 27
113-116 13-60 24-5-22 Digital No. 28_q

27 117-118 1-24 24-S-22 Digital No. 210

119-121 25-60 Al P-Axis Low 1 3
28 122 1-12 Al P-Axis Low4

123-126 13-60 A2 P-Axis High 1_ 4
29 127-130 1-48 A3 Q-Axis Low1_4

131 49-60 A4 Q-Axis Hi gh 1
30 132-134 1-36 A4 Q-Axis High2_4

135-136 37-60 A5 R-Axis Low1_2

31 137.138 1-24 AS R-Axis  Low3. 4
139-141 25-60 Ab R-Axis II igh 1_ 3

32 142 1-12 A6 R-Axis High4
13-24 A7 Magnetometer Bias

-17

~

. .~



S3-2 EXPERIMENT 224 - 1 DATA RECORDS (Cont .)
CDC Da ta
Wo rd Wo rd Bits Des ig. Description

144 25-36 24-2-1 +100 v Det . Mo n.

145 37-48 24-2 -2 + 15 v Preamp . Mon .

146 49-60 24-2-3 +5 v Mon .

33 147 1-12 24 -2 -4  + 2 . 5  v Mon .

148 13-24 24-2-5 +1 .0  v Mon.
149 25-36 24-2-6 -2.5 v Mon .

150 37-48 24-4- 1 5.0 v Ref .

151 49-60 24-4-2 2 .5  v Ref .

34 152 1- 12 24-4 -3 0.0 v Ref .

153 13-24 24-4-4 28 v Mon .

154 25-36 24-4-5 +15 v Mon .

155 37-48 24 -4 -6 +5v Mon .

156 49-60 24 -4 - 7  -Sv Mon.

35 157 1-12 24-4-8 Bias Mon.

158 13-24 24-4-9 Elec. Temp.

159 25-36 24-4- 10 Detector Temp .

160 37-48 24-5-1 Magl etometer No. i
161 49-60 24 -5-2 Magnetometer No. 2

36 ‘62 1-12 24-5-3 Magnetometer No. 
~

163 13-24 24-5-4 Ma gnetometer No.  
~

164 25-36 24-5-5 Magnetometer No. 
~

.oS 37-48 24- 5-6 Magnetometer No. 6
166 49-60 24-5-7 Magnetometer No. 

~
37 1 7  1-12 24-5-8 Magnetometer No. 8

168 13-24 24-5-7 Magnetometer No. 
~

169 25-36 24-5-10 Magnetometer No. 10
170 37-48 24-5- 11 Magnetometer No.  ~
171 49-60 24-5-12 Magnetometer No.  12

38 .‘72 1-12 24-5-13 Magnetometer No . 13

173 13-2-1 24-5-14 Magnetometer No. 14
174 25-36 24- s -IS Magnetometer No. 15

175 37--IS 24-5-16 Magnetometer No. 16
24- ~— I 7 Magnetometer ~~~°•  17

-I  
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S3-2 EXPERIMENT 224-1 DATA RECORDS (Cont . )

CDC [‘ata
Word Word Bits Desi g. Desc ription

39 177 1- 12 24-5- 18 Magnetometer No. 18
178 13-24 24-5-19 Magnetometer No. 19
179 25-36 24-5-20 Magnetometer No. 20

— 
180-181 37-60 Vacant

Words (3-39) repeat 12 t imes w i th in  a record ( i . e . , 13 seconds per record )

-I ~



S3-2 EXPERIMENT 219-1 , -2 , -3 , -3A DATA RECORDS

CDC Da ta
Wo rd Word Bits  Des,~~~ Information

1 1 1-60 Word Count

2 2 1-60 Group Count

3 3 1-60 Satellite Clock (at SC 0)

4 4 1-12 19-3-13 ES 1
4 5 13-24 ES2
4 6 25-36 ES 3
4 7 37-48 ES 4
4 8 49-60 ES~

9-18 1-60 ES6 - ES 15
7 19 1- 12 ES 16
7 20 13-24 19-3-14 Range Al

7 21 25-36 Range A 2
7 22 37-48 Range A3
7 23 49-60 Range A4

8-12 24-48 1-60 Range A~ - A29
13 49-51 1-36 Range A3~ - A32
13 52 37-48 19-3-15 Range 81
13 53 49-60 Range 82

14-19 54-83 1-60 Range B 3 - B32
20- 25 84-113 1-60 19-3- 17 R24 1 - R 2 4 30
26 114 1-12 R2431

26 115 13-24 R 24 32
26 116-118 25-60 19-3-16 RbSl - R68 3

27-31 119-143 1-60 R 8 4 - R68 28
32 144-147 1-48 R68 9 - R68 32

32 148 49-60 19-3- 11 R21 1
33-35 149-163 1-60 R2 12 - R2l lh
36-38 164- 178 1-60 19-3- 12 R2 3 1 - R23 15

39 179 1- 12 R23 1()
39 180- 183 13-60 19-3-9 R65 1 - R65 4

40- -Il I ~4- 193 1— 6 0 R655 - R65 1 ~

5(1 

S——-- -- - —------- — — 
- 
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S3-2 EXPERIMENT 219- 1 , -2 , -3 , -3A DATA RECORDS (Cont . )

CDC Data
Word Word Bits Desi g. Information

42 194-195 1-24 R6515 - R65 16
42 196-198 25-60 19-3-10 R671 - R67 3
43-44 199-208 1-60 R674 - R6713

45 209-211 1-36 R67 14 - R67ló

45 212-213 37-60 19-3-5 I1~ - 112
46-47 214-223 1-60 113 - 11 12

48 224-227 1-48 1113 - 11 16
48 228 49-60 19-3-6 121

49-51 229-243 1-60 122 - 12 16
52-54 244-258 1-60 19-3-7 - 13 15

55 259 1-12 13 16
55 260-263 13-60 19-3-8 14 1 - 144

56-57 264-273 1-60 I4~ - 14 14
58 274-275 1-24 14 15 - 14 iô
58 276-278 25-60 19-3-1 151 - 153

59-60 279-288 1-60 154 - 

~~l3
(
~1 289-291 1-36 1514 - 

~~16
292-293 37— 60 19-3-2 16 1 - 16 2

62-63 294-303 1-60 16 3 - 1612
u4 304-307 1-48 16 13 - 16 16
64 308 49-60 19-3-3 17 1

65-67 309-323 1-60 
~~ 

- 17 i&
68-70 324-338 1-60 19-3-4 18 1 - 18 i5

71 339 1-12 18 1€
7 1 340-343 13-60 19-3-22 T 12 1 - T 12 4

2 344 - 347 1-48 T12 5 - Tl2 8
‘2 348 -19-60 ANSSCI

W~)rds 3-72 repeat 6 times within a record (i.e., 7 seconds per
record) 

— _ ‘ ~~~~~
. ---- -



S3-2 PIEZOE LECTRIC ACCELEROMETER DATA RECORDS

CDC Data
Word Word Bits  Desi g. Description

1 0.1 1-60 Word Count
2 0.2 1-60 Group Count

3 1 1-60 GMT

4 2-5 1-48 34-1 X2 Signa l 1_4
6 49-60 34-2 X3 Signa l

5 7 1-12 34-3 Xl Signal

8 13-24 34-4 Y3 Signal
9 25-36 34-S Y2 Signal

10 37-48 34-6 Yl Signal

11 49-60 34-7 Z3 Signal

6 12 1-12 34-8 Z2 Si gna l

- j 13 13-24 34-9 Zi Signal

14 25-36 34-10 Temperature Monitor

37-60 Vacant

Words 3-6 repeat 126 times within a record (i.e., 12 7 seconds
per record)

I
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MSIV DATA RECORDS - 53-2

CDC Data
Wo rd Word Bits Desig. Description

1 0.1 1-60 Word Count

2 0.2 1-60 Group Count

3 1 1-60 T4 Satellite Time Word

4 2-5 1-48 22- 15 Spectraj_2

4 49-60

5 6-7 1-12 22- 15 Spectra 3
8-11 13-60 22-15 Spectra4_ ~

6 12-15 1-48 22-15 Spectra6_7

6 49-60
7 16-17 1-12 22-15 Spectra8

18-2 1 13-60 22-15 Spectra9_10

8 22-25 1-48 22-15 Spectra11_12

• 8 49-60

9 26-27 1-12 22-15 Spectra13

28-31 13-60 22-15 Spectra ~4. 15
10 32-35 1-48 22-15 Spectra16_17

10 49 -60

1 1 36-37 1-12 22-15 Spectraig

38-41 13- 60 22 -15 Spectra 19..20
12 42-45 1-48 22-15 Spectra2l 22

12 49-60

13 46-47 1- 12 22- 15 Spectra~ 3

48-51 13-60 22-15 Spectra24 ZS
14 52-55 1-48 22-15 Spectra26 27
14 49-60

15 56-59 1-12 22-1 5 Spectra28

58-61 13-60 22-15 Spectra29 3O

16 62-65 1-48 22-15 Spectra3I 3Z

16 49-bO

17 66-67 1-12 22 - 15 Spectra33

68-7 1 13-60 22-15 Spectra 34 35
18 72-75 1-48 22-15 Spectra3b 37

- ~~~~~ 1L~~~~~~~~~~~~



M SIV DATA RECORDS - S3-2 ( C on t . )

CDC Data
Word Bi t s  Desi~~ Descr~p~ ion

18 49-60

19 76-77 1-12 22-15 Spectra 38
7H~ 8 3 13-60 2 1 -IS Spect rn$9 40

20 82-85 1-48 22-15 Spectra41_42

20 49-60

21 86-87 1-12 22- 15 Spectra43
88-91 13-60 22- 15 Spectra44_45

22 92-95 1-48 22-15 Spectra4 6..47
22 49-60

23 96-97 1-12 22-15 Spectra48
98-101 13-60 22- 15 Spectra 49_ 50

24 102-lOS 1-48 22-15 Spectra51_52
24 49-60

25 106-107 1-12 22- 15 Spectra53

108-111 13-60 22- 15 Spectra~4_55
26 112-115 1-48 22- 15 SpectraS6_S7

26 49-60

27 116-117 1-12 22-15 Spectra58

118-121 13-60 22-15 SpectraSg 6O

28 122-125 1-48 22-15 Spectra61_62

28 49-60

29 126-127 1-12 22-15 Spectra63

128-129 13-36 22-15 Spectra64

130-131 37-60 22-1 RF 1 2
30 132-136 1-60 22-1 RF3 7

31 137-141 1-60 22-1

32 142-146 1-60 22-1 RF 13_ 17

33 147-151 1-60 22-1 RF 18_22

34 152-156 1-60 22-1 RF23_27

35 157-161 1-60 2 2 - I  RF 28 _ 32
36 162-166 1-60 22-1 RF 33_37

37 167 - 17 1 1—60 22 -1  R F 3 8_ 4 2
38 172-176 1-60 22-1 RF43 47
39 177-181 1-60 2 2 - 1  RI -4 8 . , 5 2

5 )

.1 

~ - - - - --~~~~-.- -



MSIV DATA RECORDS - S3-2 (Cont .)

CDC Data
Word Word Bits Desig. Description

40 182-186 1-60 22-1 RF53_57

41 187-191 1-60 22-1 RF58 62
42 192-193 1-24 22-1 RF63..64

194-196 25-60 22-4 VR 1_ 3
43 197-201 1-60 22-4 VR~ .8
44 202-206 1-60 22-3 Ratio1.., 5
45 207-209 1-36 22-3 Ratio6...8

210-211 37-60 22-S 
~~1-2

46 212-216 1-60 22-S DC3 .7
47 217 1-12 22-5 

~~8
218-221 13-60 22-2 Beam1_4

48 222 1-12 22-6 Commutator

223 13-24 22-7 Mode Monitor

224-225 25-48 22-8 I-IV Monitor l .2
226 49-60 Vacant

Words 3-48 repeat 11 times within a record ( i . e . ,  11 seconds per record)
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S3- 2 FLUX CATE DATA RECORDS

COC Data
Word Word Bi ts  Desi g. De cr~p~~on

1 0.1 1-60 Word Gount

2 0.2 1-60 Group Count

3 1 1-60 GMT

4 2 1-60 TiS TiS

5 3-7 1-60 26-10-1 X-Axis Magnetometer1_5

6 8-12 1-60 26-10- 1 X-Axis Magnetometer6_10

7 13-17 1-60 26-10- 1 X-Axis Magnetometer 11_ 15
8 18-22 1-60 26-10-1 X-Axis Magnetometerj6_~0

9 23-27 1-60 26-10-1 X-Axis Magnetometer~~ ..~5

10 28-32 1-60 26-10- 1 X-Axis Magnetometer~~ _ 30
11 33-34 1-24 26-10-1 X-Axis Magnetometer 3~ _ 3~

35-37 25-60 26- 10-2 Y-Axis Magnetometer~_ 3

12 38-42 1-60 26-10-2 Y-Axis Magnetometer4...8
13 43-47 1-60 26-10-2 Y-Axis Magnetometerg_l3

14 48-52 1-60 26-10-2 Y-Axis Magnetometer14_~~
15 53-57 1-60 26-10-2 Y-Axis Magnetometer~9_~ 3

16 58-62 1-60 26-10-2 V-Axis Magnetometer~4.~g

17 63-66 1-48 26- 10-2 Y-Axis Magnetometer~g .3~
67 49-60 26-10-3 2-Axis Magnetometer~

18 68-72 1-60 26-10-3 2-Axis Magnetometer2_6

19 73-77 1-60 26-10-3 Z-Axis  Ma gnetometer7..11
20 78-82 1-60 26-10-3 Z-Axis Magnetometer1~ ..16

21 83-87 1-60 26- 10-3 Z-Axis Magnetometer17..21

22 88-92 1-60 26-10-3 2-Axis Magnetometer~~.~6

23 93-97 1-60 26-10-3 2-Axis  Magnetometer~7. 31
24 98 1-12 26-10-3 Z -Axis  Magnetomcter3~

99- 102 13-60 26-10-4 Z-Axis Range Switch Fine1 4
25 103-107 1-60 26-10-4 2-Axis Range Switch Fine5.9

26 108-112 1-60 26-10-4 2-Axis Range Switch Fine 10 14
27 113-114 1-24 26-10-4 2-Axis Range Sw i tch Fine15 16

l~ 5-117 25-60 26-10-5 Y-Ax is Range Switch Fine1_ 3

28 lL8 -122 1-60 26-10-5 Y-Axis Range Switch Fine 4_ 8

56
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S3-2 FLUXGATE DATA RECORDS (Cont.)

CDC Data
Wo rd Word Bits Desig. Descr ipt ion

29 123— 127 1-60 26- 10-5 Y -Ax ~ s Range Sw i tch I Lflo~ ,13

30 128-130 1-36 26-10-5 Y-Axis Range Switch P ine 14 1~,

131-132 37-60 26- 10-6 Z-Axis Range Switch Fine1_2

31 133-137 1-60 26-10-6 Z-Axis Range Switch Fine3.. 7
32 138-142 1-60 26-10-6 2-Axis Range Switch Fine8..12

33 143-146 1-48 26-10-6 Z-Axis Range Switch Fine13_16

147 49-60 26-10-7 X-Axis Range Switch Course1

34 148 1-12 26-10-7 X-Axis Range Switch Course2

149-150 13-36 26-10-8 Y-Axis Range Switch Coursel..2

151-152 37-60 26-10-9 Z-Axis Range Switch Course1_ 2

35 153 1-12 26-10-10 Sensor Temperature

154 13-24 26-10-11 Electronics Temperature

155 25-36 26-10-12 Range Switch Temperature

156-157 37-60 Al P-Axis Low1...2
36 158-159 1-24 Al P-Axi s Low3..4

160-162 25-60 A2 P-Axis High1_3

37 163 1-12 A2 P-Axis High4

164-167 13-60 A3 Q-Axis Low1 4
38 168-171 1-48 A4 Q-Axis High1_4

172 49-60 AS R-Axis Low 1
39 L73- 175 1-36 AS R-Axis Low2,4

176- 177 37-60 A6 R-Axis Hig h 1 2
40 178-179 1-24 A6 R-Axis High 3_4

180 25-36 A7 Magnetometer Bias

181 37-48 A8 Spin Coil Current

182 49-60 Al8 Precession Coil Reg #1 Magnitude

41 183 1-12 Al9 Precession Coil Reg ~2 Magn itude
13 A9 Precession Coil Timed Po la r i ty

14 AlO Sp in Coil Spin Up/Down
15 A ll Precession Coil High/Low Sele ct

A2 2 Precession Coil On/Off
17 A23 1/4 Orbit Torqueing Selection

18 A24 1/4 Orbit Torqucing Selection
19-60 V ;i cant

Words 3-41 repeat 12 times per record . 13 sc~onds of data per record . (NCI-ft-IN=182)

.
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S3-2 ESA DATA RE CORDS

CDC Data
Word Word Bits Des ig. Description

1 0.1 1-60 Word Count

2 0.2 1-60 Group Count

3 1 1-60 G~.ff

4 2-3 1-24 26-11-1 +5v Monitor1 -,

4-5 25-48 26-11-2 +15v Monitor1.,2

6 49-60 26-11-3 -Sv Monitor 1

5 7 1-12 26-11-3 -5v Monitor 2
8-11 13-60 26-11-4 +lOv Ref. Monitor1 4

6 12 1-12 26-11-5 +28v Monitor

13 13-24 26-11-6 Temperature Monitor

14-16 25-60 26-11-7 +3kv Monitor1_3

7 17-21 1-60 26-11-7 +3kv Monitor4_8

8 22-26 1-60 
- 

26-11-8 +3kv Input Current Monitor 1.. 5
9 27-29 1-36 26-11-8 +3kv Input Current Monitor6.8

30-31 37-60 26-11-9 -10kv Input Current Monitorl_2

10 32-36 1-60 26-11-9 -10kv Input Current Monitor3...7

11 37 1-12 26-11-9 -10kv Input Current Monitor8
38-41 13-60 26-11-10 -10kv Ref. Input Monitorl_4

12 42-45 1-48 26-11-10 -10kv Ref. Input Monitor5_8

46 49-60 26-11-11 Electron Counter1

13 47 1—12
48-51 13-60 26-11-11 Electron Counter~~ 3

14 52-55 1-48 26- 11-11 Elec tron Counter4 ..5
56 49_60

1 
26-11-11 Electron Counter6

15 57 1-l 2J
58-61 13-60 26-11- 11 Elect ro n Counte r 7 , 8

16 62-65 1-48 26-11-11 Electron Counterg_10

66 49-60~ 26-11-11 Electron Counter11

17 67 1-12

68-71 13-60 26- 11-11 Electron CounterI2 J3

18 72-75 1-48 26-11-1 1 Electron Counter 14 1~
76 49-60 2 6 - 1 1 - i l  E lec t ron  Counter 16

19 77 1 -1 2j

-
— - 
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S3-2 ESA DATA RECORDS (Cont.)

CX Data
Word Wo rd Bits Desig. Description

78-81 13-60 26-11-11 Electron Counterl7..l8

20 82-85 1-4S 26-11-11 Electron Counterl9..20

86 49-6O~
21 87 1_l2) 26-11-li Electron Counter21

88-91 13-60 26-11-11 Electron Counter22_ 2 3
22 92-95 1-48 26-11-11 Electron Counter24..2S

96 49-60 1 26-11-11 Electron Counter26

- 23 97 1_12J

98-101 13-60 26-il-Il Electron Counter27_28

24 102-105 1-48 26-11-11 Electron Counter2g_30

106 49-60~ 26-11-11 Electron Counter31

25 107 l_12J

108-111 13-60 26-11-11 Electron Counter32_33

26 112-115 1-48 26-11- 11 Electron Counter34_ 35

116 49-60
’
~ 26-li-li Electron Counter36

27 117 1-12)

118-121 13-60 26-11-11 Electron Counter37_38

28 122-125 1-48 26-11-11 Electron Counter39 4Ø

126 49-60’~ 26-11-11 Electron Counter41

29 127 1-12~ j
128-131 13-60 26- 11- 11 Electron Counter42 .43

30 132-135 1-48 26-11-11 Electron Counter44 .,45
136 49-60 1 26-11-11 Electro n Counter46

31 137 1-12)

138-141 13-60 26-11-11 Electron Counter47 .48
32 142-145 1-48 26-11-11 Electron Counter4 9_ SO

146 49-~0~ 26-11-11 Electron Counter51
33 147 l-12~

[48-151 13-60 26-11 -11 Electron Counter52 ..53
34 152-155 1-48 2 6 - l i - i l  Elec t ron Counter 54_ 55

156 49-601, 26-11-11 Electron Counter56

35 157 1-12)

158-16 1 13-60 26-11 - 11 Elec t ro n Counter57 58

51)
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S3-2 ESA DATA RECORDS (Cont.)

CX Data
Word Word Bits Desig. Description

36 162-165 1-48 26- 11-11 Electron Counter5g.,60

166 49-60~~ 26-11-11 Electron Counter61

37 167 1-12j

168-171 13-60 26-11-11 Electron Counter ô2_ 63

38 172-173 1-24 26-11-il Electron Counter64
174-176 25-60 Vacant

Words 3-38 are repeated 13 times wi th in  a record (i . e . ,  14 seconds per
record)

I

I
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APPENDIX E

S3-3 RAW DATA FILE FORMATS
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HEADER RECORD FOR DATA FILES OF VEHICLE (S3-3)

CDC Word Information Format

0.1 Word Count (30) 1

0.2 Group Count (1) 1

1 Vehicle (S3-3) R

2 Exper iment R
3 Analog Tape Number R
4 Orbit Number F

5 Date of orbit xx/xx/xx P

6 Date STF tape generated x x /x x /x x  R

7 Date of creation of user file xx/xx/xx F

8 Start  time of data (GMT- SECS) F

9 Star t ing  a l t i t ude  (km) F

• • c~. =10 Code for start ing altitude ~ • F
= dec reasing

11 Starting latitude F

(1. = increasing
12 Code for starting latitude ~ . F

~.,0. = decreasing

13 End time of data (GMT-SECS) F

14 Altitude at end of data F

15 Lat i tude at end of data F

16 Jul ian  Day ( from STF) I

17 STW 1 To calculate  GMT from STW

18 GMT 1 GMT = [GMT 1 + (DTW-STW 1)DGMT / DSTW }/ 1000 . 
7

19 DG1~ff I

20 DSTW I

21 Inclination of orbital plane F

22 Ri ght ascension of ascending node F

23
2-1
25
26
27 Vacant

28
29
30

2

- ---

~
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S3-3 EXPERIMENT 214 DATA RECORDS

CX Data
Wor d Word Bits Desig. Descr iption

1 0.1 1-60 Word count (25)

2 0.2 1-60 Group count (<20)

3 1 1-60 STW

4 2-6 1-60 14-2-8 Digital Data - Proton Flux1.,5

5 7-11 1-60 14-2-8 Digital Data - Proton Flux6,.10

6 12-16 1-60 14-2-8 Digital Data - Proton F1ux 11_ 15
7 17-21 1-60 14-2-8 Digital Data - Proton Flux 16_ 20
8 22-26 1-60 14-2-8 Digital Data - Proton Flux21..25

9 27-31 1-60 14-2-8 Digital Data - Proton F1ux26 ..30
10 32-33 1-24 14-2-8 Digital Data - Proton F1ux3l 32

34-36 25-60 14-4-7 Digital Data - Proton Flux1 .3

11 37-41 1-60 14-4-7 Digital Data - Proton Flux4,,g

12 42-46 1-60 14-4-7 Digital Data - Proton Flux g_ 13

13 47-51 1-60 14-4-7 Digital Data - Proton Fluxl4.18
14 52-56 1-60 14-4-7 Digita l Data - Proton Flux 19..23
15 57-61 1-60 14-4-7 Digital Data - Proton F1ux24_28

16 62-65 1-48 14-4-7 Digital Data - Proton F1ux 29_ 32
66 49-60 14-6-11 Low-level threshold

17 67 1-12 14-6-12 Upper level threshold

68 13-24 14-6-13 Low level threshold

69 25-36 14-6-14 Upper level threshold

70-71 37-60 14-6-15
18 72-74 1-36 $ 14-6-IS Measures Proton f~ Alpha Particle Flux

75-76 37-60 Al P-axis low1.,2
19 77-78 1-24 Al P-axis  low 3_ 4

79-81 25-60 A2 P-axis hig h1 3
20 82 1-12 A2 P-axis hi gh

83-86 13-60 A3 Q-ax i s  1ow 1
2 1 87— 9 0 1--I S \4 Q - a x i s  hig h 1 4

91 49-(0 \~. k - a x i s  low 1
22 92— 1) 1 1— 36 A~ R— axi s 1ow2 4

05-96 37-60 Ab k - a x i s  h i gh 1 2

() -
-) 
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S3-3 EXPERIME NT 2 14 DATA RECORDS (Cont . )

CX Data
Word Word Bits Desig. Description

23 97-98 1-24 A6 k -ax i s  hi gh 3_4
99 25-36 A7 Magnetometer b ias

100 37-48 14-2 - 1 -200 v Det.  Mon .

101 49-60 14-2-2 +10 v Preamp . Mon .

24 102 1-12 14-2-3 E l e c t .  Temp .

103 13-24 14-2-4 +2 . 5  v Mon.

104 2S-36 14-2-5 Detector Temp .

105 37-48 14-2-6 -2.5 v Mon .

106 49-60 14-4-1 -200 v Mon .

25 107 1-12 14-4-2 +10 v Power Mon .

108 13-24 14-4-3 Elect ronics  Temp .

j 109 25-36 14-4-4 + 2 . 5  v Monitor

110 37-48 14-4-5 Detector Mon .

111 49-60 14-4-6 - 2 . 5  v Monitor
26 112 1-12 14-6- 1 5.0 v Ref .

113 1-12 14-6-2 2.5 v Ref.

114 13-24 14-6-3 0 .0  v Ref .

115 25-36 14-6-4 28 v Mon.
116 37-48 14-6-S +15 v Mon .

117 49-60 14-6-6 +5 v Mon.

27 118 1-12 14-6-7 -5 v Mon.

119 13-24 14-6-8 Bias Mon .

120 2S-36 14~6-4 Elec . Temp .

121 37-48 14-6-10 Det. Temp .

Words 3-27 are repeated 19 times within a record , ( i . e . ,  20 seconds

per record)

L 
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S3-3 EXPERIMENT 215 DATA RECORDS

CCC Data
Word Word Bits Desi g. Description

1 0.1 1-60 Word count

2 0.2 1-60 Group count

3 1 1-60 STW

4 2-6 1-60 15-2-1 Current from Sensor #21 5
5 7-11 1-60 15-2-1 Current from Sensor #26.1o
6 12-16 1-60 15-2-1 Current from Sensor #2l1_ 15

7 17-21 1-60 15-2-1 Current from Sensor #216.20
8 22-26 1-60 15-2-1 Current from Sensor #221_25

9 27-31 1-60 15-2-1 Current from Sensor #226_30

10 32-33 1-24 15-2-1 Current from Sensor #231_32

34-36 25-60 15-2-2 Sum and Dif ference  Rat i o 1_ 3
11 37-41 1-60 15-2-2 Sum and Difference Ratio4 8
12 42-46 1-60 15-2-2 Sum and Difference Ratiog..13

13 47-51 1-60 15-2-2 Sum and Difference Ratio14..18

14 52-56 1-60 15-2- 2 Sum and Dif fe rence  R a t i o l g_ 2 3
15 57-61 1-60 15-2-2 Sum and Difference Ratio24_28

16 62-65 1-48 15-2-2 Sum and Difference Ratio2g. 32
66 49-60 15-2-3 Current from Sensor #41

17 67-71 1-60 15-2-3 Current from Sensor #42_6

18 72-76 1-60 15-2-3 Current from Sensor #47 11

19 77-81 1-60 15-2-3 Current from Sensor #412_ b

20 82-86 1-60 15-2-3 Current from Sensor #417 21
21 87-91 1-60 15-2-3 Current from Sensor #4 22 _ 26
22 92-96 1-60 15-2-3 Current from Sensor #427 31
23 97 1-12 15-2-3 Current from Sensor #4 32

48-101 13-60 15-2-4 Sun and Difference Ratio1

24 .102-406 1-60 15-2-4 Sum and Difference Rat io5 q

25 107-111 1-60 15-2-4 Sum and D i f f e r e n c e  R a t i o 1 0 . 1 4
26 112-116 1-60 15-2-4 Sun and Difference Rat io15 19
27 117-121 1-60 15-2-4 Sum and 1)iffe rence Ratio2O.1.~
28 122-126 1-60 15-2-4 Sum and 1)iffercnce Ratio~ ç 2 q

29 127-129 1-36 15-2-4 Sum and Difference Ratio3Ø 32

130 — 13 1 37-60 1 5 — 2 - 5  11cc trons 1-2

65 
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S3-3 EXPERIMENT 215 DATA RECORDS (Cont.)

CDC Data
Word Word Bits Des ig. Iieser ipt ion

30 132-136 1-60 15-2-S Electrons4_8

31 137-141 1-60 15-2-5 E lectrons9 13
32 142-146 1-60 15-2-5 Electrons 14., 18
33 147- 151 1-60 15-2-5 Electrons 19..23
34 152-156 1-60 15-2-5 Electrons24 ..28
35 157-16 1 1-60 15-2-5 Electrons29 33
36 162-166 1-60 15-2-5 Electrons 34_ 38
37 167- 171 1-60 15-2-5 E lec t rons 39_ 43
38 172- 176 1-60 15-2-5 Elect rons44 .48
39 177-181 1-60 15-2-5 Electrons49 53
40 182-186 1-60 15-2-5 E 1ectrons~~~ 5g
41 187-191 1-60 15-2-5 Electrons59 63
42 192 1-12 15-2-5 E lectronsô4

193-196 13-60 15-2-7 Current from Sensor # 1l 4
43 197-201 1-60 15-2-7 Current from Sensor #l~~..g

44 202-206 1-60 15-2-7 Current from Sensor # 1 10 1 4
4S 207-2 11 1-60 15-2-7 Current from Sensor #l 15_ 19

- . 46 212 -216 1-60 15-2-7 Current from Sensor #1 2o 24

47 217 -221 1-60 15-2-7 Current from Sensor # 12 5_ 29
48 2 2 2 - 2 2 4  1-36 15-2-7 Current from Sensor # 1 3 0_ 3 2

~2 5 -2 2 6  37-60 15-2-8 Current  from Sensor ~~l- ’
49 227 -231  1-60 15-2-8 Current  from Sensor #33 7
50 232 -236 1-60 15 -2- 8 Curren t from Sensor #3 8 1 7
51 237 -241  1-60 15-2-8  Cur ren t  from Sensor ~~13-17
52 242-246 1-60 15- 2 - s  Cu r r e n t  from Sensor #3 18~~~7

53 247 -251  1-60 15 - 2 - 8  Cur ren t f rom Sensor #3 23 2 -~

51 2 52 -25 6  1-60 1 5- 2 - 8  Cur ren t  f rom Sensor #3 28 _ 32
2 5 7 -2 6 1  1-GO 15-2-~

) Sum and D i f f e r e n c e  R at i o i 5
56 2 6 2 - 2 6 . 1-60 15-2- i) Sum and D i f f e rence R a t i o 6 1()
5 2~~7-2 7 1 1 - t ~ 1~ -2-0 Sum and Difference Ratioj1 15

58 2 7 2 - 2 7 o  1-60 15 - 2 - ) Sum and 1) i f f cre n cc  R a t i o 1 6 .  ~

p
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S3-3 EXPERIMENT 215 DATA RECORDS (Cont.)

CX Data
Wo rd Word Bits Desig. Desc ription

59 277-281 1-60 15-2-9 Sum and Difference Ratio 21 .~25
60 282-286 1-60 15-2-9 Sum and Dif ference  Ratio26..30
61 287-291 1-60 15-2-9 Sum and Difference Ratio31_35

62 292-296 1-60 15-2-9 Sum and Difference Ratio36..40

63 297-301 1-60 15-2-9 Sum and Difference RatiO41.,45

64 302-306 1-60 15-2-9 Sum and Difference Ratio46..50

65 307-311 1-60 15-2-9 Sum and Difference Ratio51.55

66 312-316 1-60 15-2-9 Sum and Difference Ratio56..6~
67 317-321 1-60 15-2-9 Sum and Difference Ratio61 65
68 322-326 1-60 15-2-9 Sum and Difference Ratio66.,70
69 327-331 1-60 15-2-9 Sum and Difference Ra t io 7 l_ 7 5
70 332-336 1-60 15-2-9 Sum and Difference Ratio76_80
71 337-341 1-60 15-2-9 Sum and Difference Ratio81..85

72 342-346 1-60 15-2-9 Sum and Differenc e Ratio86, .90
73 347-35 1 1-60 15-2-9 Sum and Difference Ratiog1.,95

74 352-356 1-60 15-2-9 Sum and Difference Ratio96_lOO
75 357-361 - 1-60 15-2-9 Sum and Difference Ratio101.,.105

76 362-366 1-60 15-2-9 Sum and Difference Ratio106,.110
77 367-371 1-60 15-2-9 Sum and Difference Ratio 1j 1...115
78 372-376 1-60 15-2-9 Sum and Difference Ratio 116., 120
79 377-381 1-60 15-2-9 Sum and Difference Ratiol2l_l25

80 382-384 1-36 15-2-9 Sum and Difference Ratio126..128

385-386 37-60 15-2-10 Range of 215-l l_ 2

81 387-391 1-60 15-2-10 Range of 2l5-l 3_7

82 392-396 1-60 15-2-10 Range of 215_ 1 8..12
83 397-401 1-60 15-2-10 Range of 215-1 13..17
84 402 -406 1-60 15-2-10 Range of 2 l5 - l lg..22
85 407-411 1-60 15-2-10 Range of 215-1 23,.27
86 412-416 1-60 15-2-10 Range of 2l5-1 28.,32
87 417-421 1-60 15-2-10 Range of 215_ 1 33 37
88 422 -426 1-60 15-2-10 Range of 2 15-l 38.,.42
89 427-431 1-60 15-2-10 Range of 215-i 43..47

67
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S3-3 EXPERIMENT 215 DATA RECORDS (Cont.)

CDC Data
Word Words Bits Desig. Description

90 432-436 1-60 15-2-10 Range of 2l5-148..52

91 437-441 1-60 15-2- 10 Range of 2 15-1 53 5 7
92 442-446 1-60 15-2-10 Range of 2l5-l58_62

93 447-448 1-24 15-2-10 Range of 215-163..64

449 25-36 15-2-11 Temp . of 215-1 package

450 37-48 15-2-12 E.D. Amplifier Temp .

451 49-60 1S-2-13 Temp . of 215-2 package

94 452 1-12 15-2-14 Monitors Rate Probe

Wor Is 3-94 are repeated 4 times within a record (i.e., S seconds

per record)

.- . -
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APPENDIX F

FLIJXGATE MAGNETOMETER PREPROCESS FILE FORMAT
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FLLJXGATE PREPROCESS FILE HEADER RECORD

CX Word Information Format

0.1 Wo rd Count (30) I
0.2 Group Count ( 1) I
1 Vehicle (S3-2) A

2 Exper iment A
3 Analog Tape Nu mber A
4 Orbit Number F
5 Date of Orbit xx/xx /xx  A
6 Date STF Tape Generated (xx/xx /xx) A
7 Date of Creation of User File (xx/xx/xx) A

8 Start Time of Data (GMT-SECS) F

7 Starting Alt i tude (km) F

10 Code for Starting AltitudecL 
- increasing Fdecreasing

11 Starting Latitude F

12 Code for Starting Latitude ~~~ increasing 
F

~0. decreasing

13 End Time of Data (GNT-seconds) F

14 Altitude at End of Data F
15 Latitude at End of Data F

16 Julian Day (from STF ) I
17 STW 1 ’

) I
18 GNT1 To cal culate GMT from STW I

19 DGMT 
( 

GMT = [G~crl ÷ (STW-STW1 ) DGMTJDSTWJ/1000

20 DSTW ) i
21 Inclination of Orbital Plane F
22 Right As cens ion of Asc ending Node F
23 Average Counts for 21-2 -4 (for  counts > 3) F

24 Average Counts for 21-4-4 (for counts > 3) F

25 Mode Monitor for 22-7 F

26
27
28 Vacant
29
30

70
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FLUXGATE PREPROCESS [)ATA RECORDS

0.1 Word count (129)

0.2 Group count (< 3)

1 GMT (GMT at start of data frame )
2 x-Field 1 (y ’ s)

3 y-Field 1 (y’s)
4 z—Field 1 (y’s)
5 x-Field 2 (y ’ s)

6 y-Field2 (y’s)

7 z-Field 2 (y ’ s)

95 x-Field32 (y ’s)
96 y-Field32 (y e s)
97 z—F1e1d 32 (y’s)
98 Bits 140 Xcoarse Integer +3 for x1 readout

11-20 X fine Integer + 15 for x 1 readout

21-30 = ycoarse Integer +3 for Yl readout

31 40 = Yfine Integer +15 for 
~i 

readout

a 41..S0 Zcoarse Integer +3 for zl readout

S1 60 = Zfjne Integer +15 for z1 readout

99 Bite 1-10 = xcoarse Integer +3 for X2 readout

129 Bits 51-60 = Zfj ne Integer +15 for z32 readout
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ESA PREPROCESS FILE HEADER RECORD

0.1 Word Count (56)

0.2 Gro.ip Count (1)

1 Satellite Name (bbbbbb S3-2)

2 Experiment Name (bbbbbbb ESA)

3 Orbit Number

4 Month of year at orbit

5 Day of month of orbit

6 Year of orbit (last 2 digi ts of l9xx)

7 Start time at data base ( GMT-SEC)

8 End time of data base (G4T-SEC)

9 Longitude at start (+E)

10 Longitude at end (+E)

11 Latitude (geocentric) at start

12 Latitude (geocentric) at end

13 Magnetic latitude at start

14 l~bgnetic latitude at end

15 Invariant latitude at start

16 Invariant latitude at end

17 Repeat 7-16 for a maximum of four time intervals

46 DG1.ff from STF

48 DSTW from STF
49 Start time of vehicle in suni (meg. -

~ N/A)
50 End time of vehicle in sun1 (neg. -÷ N/A)
51 Start time of vehicle in shadei (neg. + N/A)
52 End time of vehicle in shade2 (neg. -÷ N/A)
53 Start time of vehicle in sun~ (neg. -

~ N/A)
54 End time of vehicle in sun2 (neg. + N/A)

~~~-~~ —-



ESA PREPROCESS FILE DATA RECORDS
Data is grouped in two second increments

0.1 Word Count (59)

0.2 Group Count (< 8)

1 GNT (at first 008 l evel)
2 Alt i tude  (km)

3 Longitude (+E)

4 Geocentric la t i tude

5 Geomagnetic latitude

6 Invariant latitude

7 Magnetic field (total f ield)

8 L-Shell

9 Local time (seconds)

10 Ma gnetic local time

11-15 Magnetic pitch angle (in .4 second increments)

Counts output is stored as follows: The 10 LSB ’s contain counts; Bit ii =
overflow (0 = normal , 1 = overflow); MSB (Bit 12) = 0 normally, = 1 if
dummy f illed where dropout occurred.

Word Bits

16 1-12 Counts at 008 ~
13-24 Counts at 008 +

25-36 Counts at 018 ~
37-48 Counts at 018 ~
49-60 Counts at 028 +

17 1-12 Counts at 028 ~

23 1-12 Counts at 368 ~
13-24 Counts at 368 4

25-36 Counts at 37g +

37-48 Counts at 
~~ ~

49-60 Counts at  
~~~ ~

29 1- 12 Counts at 
~~ 

4
13-24 Counts at 368 ~

I 
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ESA PREPROCESS FILE DATA RECORDS (Cont.)

Word Bits

29 25-36 Counts at 368 4
Cont. 

37-48 Counts at 35g ~
49-60 Counts at 35g F

41 1-12 Counts at 018 ~~‘

13-24 Counts at 008 ‘4
25-36 Counts at 008 4~

For monitor storage , MSB= l if data is dummy filled because of dropout

.11 37-48 +5v Monitor1

49-60 +5v Monitor2

42 1-12 +15v Monitor1

13-24 +15v Monitor2
25-36 -Sv Monitor1
37-48 -5v Monitor2

49-60 +l0v Reference Monitor1

43 1-12 + lOv Reference Monitor2

13-24 +lOv Reference Monitor3

25-36 +l0v Reference Monitor4

37-48 +28v Monitor1

49-60 Temperature Monitori

- _ 44 1-12 +3kv Monitor 1

13-24 +3kv Monitor2

25-60 +3kv Monitor3..5

45 1-12 +3kv Monitor6

13-36 +3kv Monitor7,8
37-48 +3kv Input Current Monitor 1
49-60 +3kv Input Current Monitor2

46 1-60 +3kv Input Current Monitor3 7
47 1-12 +3kv Input Current Monitorg

13-60 -10kv Input  Current  Moni to r 1 4
48 1-48 -10kv Input Current Monitor S_B

49-60 -10kv Reference Input Monitor 1
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I
ESA PREPROCESS FILE DATA RECORDS (Cont.)

Word Bits

49 1-60 -10kv Reference Input Monitor2 6
50 1-24 -10kv Reference Input Monitor7_8

25-48 +5v Monitor 3_ 4

49-60 +15v Monitor 3
51 1-12 +15v Monitor4

13-36 =Sv Monitor3_4

37-60 + lO v  Reference Monitor 5 ..6
52 1-24 +lO v Reference Moni t or 7_ 8

25-36 +28v Monitor 2
37-48 Temperature Monitor 2

49-60 +3kv Monitor 9
1-60 +3k v M oni to r 10_ l4

54 1-24 +3kv Monitor l5 l6
36-60 +3kv Input Current Monitor 9_ 11

55 1-60 +3kv Input Current Monitorl2_16

56 1-60 -10kv Input  Current Monitor l4 .. 16
37-60 -10kv Reference Input Monitor9 1O

1-60 -10kv Reference Input Monitor11..15

1-12 -10kv Reference Input Monitoriô

13-60 Vacant
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ESA DATA BASE HEADER RECORD

0.1 Word Count

0.2 Group Count (1)

1 Satellite Name (bbbbbb S3-2)

2 Experiment Name (bbbbbb ESA)

3 Orbit Number (F)

4 Month of year of orbit (F)

5 Day of year of or bit (F)

6 Year of orbit (last 2 digits of l9xx) (F)

7 Start t ime of data base ( GMT-SEC)

8 End time of data base (GMr-SEC)

9 Longitude at start (+E)

10 Longitude at end (+E)

11 Latitude (geocentric) at start

12 Latitude (geocentric) at end

13 Magnetic latitude at start

14 Magnetic latitude at end

15 Invariant latitude at start

16 Invariant latitude at end

16 Words 7 through 46 repeat for each discrete time interva l

47 DGNT from STF

48 DSTW from STF

49 Start time of veh ic le in sun 1 (neg => N/A)

50 End time of vehicle in suni (neg => N /A)
51 Start time of vehicle in shade i (neg => N/A)
52 End time of vehicle in shadel (neg => N/A)
53 Start time of vehicle in sun2 (neg => N/A)

54 ~nd time of veh icl e in sun~ (neg => N/A )

55 Start time of vehicle in shade2 (neg => N/A )
56 End time of vehicle in shade2 (neg => N/A)
57 Numbe r of pitch angle bins (n)

58 Number of energy bins (m)

59 Increment for latitude bins (in degrees)

60 EBAR 1 for energy bin #1 (usually 1-74)
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ESA DATA BASE HEADER RECORD (Cont .)

61 EBAR 2 for energy bin #2 (usual ly  5-8)

EBAR m_ 1 for energy bin #m-l (usually 25-28)

67 EBARm for energy bin #m (usually 29-32)

7~.
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ESA DATA BASE - DATA RECORDS

0.1 Word Count

0.2 Group Count
1 GM’I’ (at start of latitude in crement)

2 Alt (at start of latitude increment)

3 Longitude (at start of latitude increment)

4 Geomagnetic latitude (at start of latitude increment)

5 Invariant latitude (at start of latitude increment)

6 Magnetic field (at start of latitude increment)

7 L-shell (at start of latitude increment)

8 Local time (at start of latitude increment)

9 ~~gnetic local time (at start of latitude increment)

10 Starting latitude for this interval (geocentric)

11 Ending latitude for this interval (geocentric)

12 Code for sun/shade (0.2 sun, 1 = shade)

Words 13 through end of data frame are broken up into the
n pitch angle bins as follows

13 -ì EAVE
14 ~ JETOT for pitch angle bin #1 (usually 0-~45 ° )
15 .) JTOT -~

~ 
for energy bin #1 (usually 1~ 4)

19 } DJ for energy bin #2 (usual ly  5-÷8)

~~ 
} 

~~ 
for energy bin #3 ( 9-”l2)

~~ 
} ~~ for energy bin #8 (29+32)

} 
VE for p itch angle bin #2 (usually 45~90)

51 ‘1 EAVE

for pitch angle bin #3 ( u s u a l l y  90-~13S)

59 )  [)J

70 ) EMIL
for pitch angle  b in  #4 (usually 135~ l80)

88 ) EU

Wo rds 1 ~88 repeat  for  each l a t i t u d e  i n t e rva l

8(1
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FLUXGATE MAGNETOMETER
NEUTRALIZING CURRENT

DATA
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X-AXI S NEUTRALIZING CURRENT TABLE

Step # Bias Current (ma) Step # Bias Current (ma) Step # Bias Current (ma)

64 +6.424 31 3.114 -2 -0.1961

63 6.324 30 3.014 -3 -0.2967

62 6.223 29 2.913 -4 -0.3971

61 6.122 28 2.813 -5 -0.4975

60 6.022 27 2.712 -6 -0.5980

59 5.921 26 2.612 -7 -0.6986

58 5.821 25 2.511 -8 -0.7991

57 5.720 24 2 .410 -9 -0.8996
56 5.619 23 2 .310 -10 -1.0002
55 5.519 22 2.209 -11 -1.1008

54 5.418 21 2.108 -12 -1.201

53 5.317 20 2.008 -13 -1.302
52 5.217 19 1.907 -14 -1.402

51 5.165 18 1.807 -15 -1.503

50 5.016 +17 1.706 -16 -1.602
49 4.915 +16 + 1.607 — 17 -1.703
48 4.816 15 1.506 -18 -1.803

47 4.715 14 1.406 -19 - 1.904
46 4.615 13 1.305 -20 -2.004

45 4.514 12 1.205 -21 -2.105
44 4.414 11 1.1044 -22 -2.206
43 4.314 10 1.0038 -23 -2 .306
42 4 .213  9 0 .9032 -24 -2 .407
41 4 .112 8 0.8026 -25 -2.508

+40 +4.011 -7 0.70 19 -26 -2.608
39 3.911 6 0 .6014 - 2 7  -2.709

38 3.810 5 0.5007 -28 -2.809

37 3.709 4 0.4004 -29 -2.910

36 3.609 3 0.2997 -30 -3.011

35 3.508 +2 +(.]990 -31 -3.111

34 3.408 +1 +0.0980 -32 -3.203

33 3.307 0 +0.0054 -33 -3.304

32 3 2 15 -l  -0 . 09S2 -34 - 3 . 4 0 5

82

_ _ _ _ _ _ _ _ _  -



------- - -
~~~~~~~~~~~~~- -

X-AXIS NEUTRALIZING CURRENT TABLE (Cont .)

Step # Bias Current (ma) Step # Bias Current (ma) Step # Bias Current (ma)

-35 -3.505 -45 -4.512 -55 -5.5 17
-36 -3.606 -46 -4.612 -56 -5.617
-37 -3.706 -47 -4 .713 -57 -5.718
-38 -3.807 -48 -4.812 -58 -5.819
-39 -3.908 -49 -4.913 -59 -5.919
-40 -4.008 -50 -5.014 -60 -6.020

-41 -4.109 -51 -S.114 -61 -6.120

-42 — 4 .2 1 0  -52 -5.2 15 -62 -6 .221
-43 -4.311 -53 -5.315 -63 -6.322

-44 -4.411 -54 -5.416



Y-AXIS NEUTRALIZING CURRENT TABLE

Step # Bias Current (ma) Step # Bias Current (ma ) Step # Bias Current (ma)

+64 +6 .423 31 3.110 -2 -0.1996
63 6.322 30 3.010 -3 -0.3003
62 6.222 29 2.909 -4 -0.4007
61 6.121 28 2.809 -5 -0.5011
60 6.021 27 2.708 -6 -0.6016
59 5.920 26 2.607 -7 -0.7021
58 5.819 25 2.507 -8 -0.8025
57 5.7 19 24 2 .406 -9 -0.9031
56 5.618 23 2.306 -10 -1.0037
55 5.518 22 2.205 -11 -1.1042
54 5.417 21 2.105 -12 -1.205

53 5.316 20 2.004 -13 -1.305
52 5. 616 

- 

19 1.904 -14 -1.406

51 5.115 18 1.803 -15 -1.506
50 5.015 17 1.702 -16 -1.606

4.914 16 1.603 -17 -1.707

48 4.815 15 1.502 -18 -1.807

47 4.714 14 1.402 -19 -1.908

46 4.613 13 1.301 -20 -2.008
- ‘  45 4.513 12 1.201 -21 -2.109

44 4.412 +11 +1 .1001 — 2 2  - 2 .210

43 4.312 +10 +0.9995 -23 -2.310

42 4.211 9 0.8988 -24 -2.411

41 4 .110 8 0.7984 -25 -2.511
40 4.0 10 7 0.6977 -26 -2 . 6 12
39 3.909 6 0.5972 -27 -2.713

+38 +3.809 5 0.4965 -28 -2.813

+37 +3.709 4 0.396 1 -29 -2 .914
36 3.608 3 0 .2955 -30 -3 .014
35 3.508 2 + 0 . 1 9 4 7  -31 -3 .1 15
34 3.407 +1 +0.0938 -32 -3.211

33 3.306 +0 +0.0020 -33 -3 .311

32 3 .2 11 -1 -0 .0986 —34 - 3 .4 1 2

4
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Y-AXIS NEUTRALIZING CURRENT TABLE (Cont . )

Step # Bias Current (ma ) Step # Bias Current (ma ) Step # Bias Current (ma )

-35 -3.512 -45 -4.518 -55 -5.523

-36 -3.613 -46 -4.619 -56 -5.624

-37 -3.713 -47 -4.720 -57 -5.725

-38 -3.814 -48 -4.819 -58 -5.825

-39 -3.915 -49 -4.920 -59 -5.926
-40 -4.015 -50 -5 .02 1 -60 -6 .026

~-4l -4.116 -51 -5.121 -61 -6.127

— 42 -4. 217 -52 -5 .222  -62 -6 .227

-43 -4.317 -53 -5.322 -63 -6.328

-44 -4.418 -54 -5.423

‘I
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Z-AXIS NEUTRALIZING CURRENT TABLE

Step # Bias Current (ma) Step # Bias Current (ma) Step # Bias Current (ma)

+64 +6.416 31 3.106 -2 -0.1947
63 6.315 30 3.005 -3 -0.2953

62 6.214 29 2.904 -4 -0.3959

61 6.114 28 2.804 -5 -0.4965

60 6.013 27 2.703 -6 -0.5970

59 5.912 26 2.602 -7 -0.6976

58 5.812 25 2.5015 -8 -0 .7976
57 5.711 24 2.4015 -9 -0.8983

56 5.611 23 2.301 -10 -0.9989

55 5.510 22 2.200 -11 -1.0996

54 5.409 21 2.099 -12 -1.200

53 5.309 20 1.999 -13 -1.301
52 5.208 19 1.898 -14 -1.402

51 5.107 18 1.797 -15 -1.502

50 5.007 17 1.697 -16 -1.600

49 4.906 16 1.599 -17 -1.701

48 4.808 15 1.498 -18 -1.802

47 4.707 14 1.397 -19 -1.902

46 4.607 13 1.2965 -20 -2 .003
45 4.506 12 1.1961 -21 -2.104

44 4 .405 +11 1.0953 -22 -2. 204
43 4.304 +10 +0 .9947 -23 -2.305
42 4.204 9 0.8940 -24 -2.405

41 4.103 8 0.7940 -25 -2.506

40 4.003 7 0.6933 -26 -2 .607

39 3.902 6 0 .5927 -27  - 2 . 7 0 7

+38 3.802 5 0.4919 -28 -2 .808

+37 +3.701 4 0.39 12 -29 -2.909
36 3.600 3 0.29 04 -30 -3.009
35 3.500 +2 +0.1896 -31 -3.110

34 3.399 + 1 +0 .0884 -32 -3. 2 02

33 3.298 +0 +0.0069 -33 -3.303

32 3.206 -1 -0.0935 -34 -3.404
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Z-AXIS NEUTRAL iZING CURRENT TABLE (Cont.)

Step # Bias Current (ma) Step # Bias Current (ma) S~~~~
# Bias Current (ma)

-35 -3.504 -45 -4.511 -55 -5.515

-36 -3.605 -46 -4.612 -56 -S.61S

-37 -3.706 -47 -4.712 -57 -5.716

-38 -3.807 -48 -4.810 -58 -5.817

-39 -3.907 -49 -4.911 -59 -5.917

-40 -4.007 -50 -5 .012 -60 -6.018

-41 -4.108 -51 -5 .112 -61 -6.119

-42 —4.209 -52 -5.213 -62 -6.219

-43 -4.309 -53 -5.314 -63 -6.320

-44 -4.410 -54 -5 .414
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